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(57) Abstract: A melanin-concentrating 
hormone antagonist which comprises a 
compound of formula (I) wherein Ar 1 is a cyclic 
group which may have substituents; X is a 
spacer having a main chain of I to 6 atoms; 
Y is a bond or a spacer having a main chain 
of 1 to 6 atoms; Ar is a monocyclic aromatic 

' ring which may be condensed with a 4 to 8 

membered non-aromatic ring, and may have 
further substituents; R l and R 2 are independendy hydrogen atom or a hydrocarbon group which may have substituents; R l and R 2 , 
together with the adjacent nitrogen atom, may form a nitrogen-containing hetero ring which may have substituents; R 2 may form 
a spiro ring together with Ar, or R 2 , together with the adjacent nitrogen atom and Y, may form a nitrogen-containing hetero ring 
which may have substituents; or a salt thereof; which is useful as an agent for preventing or treating obesity, etc. 
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Melanin Concentrating Hormone Antagonist 

TECHNICAL FIELD 

The present invention relates to a melanin - 
concentrating hormone antagonist which is useful as an 
agent for preventing or treating obesity, etc. 

BACKGROUND ART 

Feeding behavior is an essential action for many 
living beings Including humans. Therefore, if 
irregularities in feeding behavior occur , disorders, often 
connected to diseases, will occur in normal life- 
maintaining activities. Accompanying recent changes of 
our dietary environment, obesity is now becoming a social 
problem. In addition, not only is obesity a serious risk 
factor for life-style diseases such as diabetes, 
hypertension, and arteriosclerosis; it is also widely known 
that increased body weight places excessive burdens on 
joints such as knee joints, causing arthritis and pain. 

The "diet boom, " etc. show that there is a potentially 
great percentage of the population hoping to reduce body 
weight? on the other hand, many cases of feeding problems 
such as overeating, occurring due to causes such as 
hereditary neurosis or neurosis due to stress, have been 
reported. 

Therefore, research on and development of agents for 
preventing or treating obesity, or agents for inhibiting 
eating, have been vigorously done for a long time. 

The centrally acting anorectic drug, Mazindol, is now 
being marketed. 

Many appetite control factors such as leptin, have 
recently been discovered, and the development of anti- 
obesity agents or anorectic agents which will regulate the 
functions of these appetite control factors is progressing. 
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In particular, it is known that melanin- concentrating 
hormone (hereinafter also abbreviated as •MCH" ) originates 
in the hypothalamus and has orexigenic action- In 
addition, it has been reported that even though the daily 

5 behavior of MCH knock-out mice was normal, the amount of 
feeding by MCH knock-out mice was significantly reduced and 
their body weights were lighter than those of normal mice 
[Nature, Vol. 396, p. 670, 1998]. This indicates that, if 
a MCH antagonist was produced, it can be expected to be an 

10 excellent anorectic agent or anti- obesity agent; but at 
present there are no known compound, especially non-peptide 
type compounds, which possess MCH antagonistic actions. 

On the other hand, the following compounds are known 
15 as amine derivatives. 

1) W098/38156 describes a compound of the formula : 




wherein Ar is an optionally substituted ring assembly 
aromatic group or an optionally substituted condensed 

20 aromatic group; X is a bond, etc.; Y is an optionally 
substituted bivalent C x _ 6 aliphatic hydrocarbon group which 
may have an intervening oxygen atom or sulfur atom; R 1 and 
R 2 are independently hydrogen atom or a lower alkyl, or R 1 
and R 2 , together with the adjacent nitrogen atom, form an 

25 optionally substituted nitrogen-containing hetero ring; 
Ring A is a benzene ring which may have further substituents 
in addition to the groups of the formula : -X-Ar where each 
symbol has the same meaning as defined above; Ring B is a 
4 to 8 membered ring which may have further substituents 

30 in addition to the group of the formula : -Y-NR 1 R 2 where 
each symbol has the same meaning as defined above; with the 
proviso that the condensed ring formed by ring A and ring 
B is an indole ring, the group of the formula : -X-Ar where 
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each symbol has the same meaning as defined above is 
substituted at the 4- , 6- , or 7- position on the indole ring; 
or its salt, which has an action of inhibiting the 
production and secretion of p-amyloid protein. 

2) W095/32967 describes compound of the formula : 




Q A— (CR 4 R 5 ) m — HR 7 R a 



wherein A is CONR, in which R is hydrogen or Cj. 6 alkyl; Q 
is an optionally substituted 5 to 7 member ed hetero ring 
containing 1 to 3 hetero atoms selected from nitrogen or 

10 sulfur; R 1 is hydrogen, halogen, etc.; R 2 and R 3 are 
independently hydrogen, halogen, etc;; R 4 and R 5 are 
independently hydrogen or C x . € alkyl; R 6 is halogen, hydroxy, 
etc. ; R 7 and R e are independently hydrogen, C 1-6 alkyls , etc. ; 
m is 0 to 4; n is 0, 1 or 2; or its salt, which has 5HT1D 

15 antagonist activity and can be expected to ameliorate 
anorexia . 

3) W098/15274 describes a compound of the formula : 

.3 




T if R 

< — S (CH p B- ^ ^Y-Ar 



wherein Ar is phenyl, etc.; X is -O- or -S-; Y is CR 3 R 5 '- 
20 where R 5 is H and R 5 is -H, etc.; Z is -CH 2 - or -N-; R is 
H or -(C1-C6) alkyl; R 1 and R 2 are independently -(C1-C6) 
alkyl, etc.; R 3 is H etc.; R 4 is hydrogen, etc.; m is an 
integer of 0 to 2; q is 0 or 1; n is an integer of 0 to 4; 
p is an integer of 1 to 6; t is an integer of 1 to 4; which 
25 has an anti-oxidant activity and can be expected to 
ameliorate Alzheimer's disease. 
4) EP533266 
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R 

wherein R 1 is halogen, etc.; R 2 is phenyl optionally 
substituted by 1 or 2 substituents selected from halogen, 
etc.; R 3 is 

/ \ 

; R 4 and R s are independently hydrogen, halogen, etc; R u 

is hydrogen or C x _ 6 alkyl; which has 5HT1D antagonist 

activity, and can be expected to ameliorate anorexia. 

There has been great desire for the development of a 
10 melanin- concentrating hormone antagonist which is useful 
as an agent for preventing or treating obesity, excellent 
in oral absorbency, and safe. 

DISCLOSURE OF INVENTION 
15 As a result of intensive studies of compounds with a 

MCH antagonistic action, the present inventors found that 
a derivative which is obtained by introducing a group of 
the formula : Ar l -X- where each symbol has the same meaning 
as defined hereafter, into a compound of the formula : 

/-■■•. 

Ar Y— N( 

V- 

20 

wherein each symbol has the same meaning as defined 
hereinafter, had an excellent MCH antagonistic actions, to 
complete this invention. 

Namely, the present invention relates to : 
25 (1) a melanin-concentrating hormone antagonist which 
comprises a compound of the formula : 
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Ar' — X— Ar— Y— n( (|) 

\ R 2 - • 

wherein Ar 1 is a cyclic group which may have substituents; 
X is a spacer having a main chain of 1 to 6 atoms; 
Y is a bond or a spacer having a main chain of 1 to 6 atoms ; 
5 Ar is a monocyclic aromatic ring which may be condensed with 
a 4 to 8 membered non-aromatic ring, and may have further 
substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 

10 the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; R 2 may form a spiro 
ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y, may form a nitrogen- containing hetero 
ring which may have substituents; or a salt thereof; 

15 (2) an antagonist according to the above (1), wherein Y is 
a spacer having a main chain of 1 to 6 atoms; R 1 and R 2 are 
independently hydrogen atom or a hydrocarbon group which 
may have substituents; R 1 and R 2 , together with the adjacent 
nitrogen atom, may form a nitrogen-containing hetero ring 

20 which may have substituents; or R 2 may form a spiro ring 
together with Ar; 

(3) an antagonist according to the above (2), wherein Ar 1 
is an aromatic group which may have substituents; and "a 
hydrocarbon group which may have substituents" for R 1 and 

25 R 2 is n C x , 6 alkyl which may have substituents"; 

(4) an antagonist according to the above (1), wherein the 
cyclic group for Ar 1 is C 6 . 14 monocyclic or condensed 
polycyclic aromatic hydrocarbon group; 

(5) an antagonist according to the above (1), wherein the 
30 cyclic group for Ar 1 is a group formed by removing an 

optional one hydrogen atom from an aromatic ring assemble 
in which 2 or 3 C 6 . 14 monocyclic or condensed polycyclic 
aromatic hydrocarbon groups are directly bonded by single 
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(6) an antagonist according to the above (1). wherein the 
cyclic group for Ar l is a group formed by removing an 
optional one hydrogen atom from an aromatic ring assemble 
in which C 6 _ l4 monocyclic or condensed polycyclic aromatic 
hydrocarbon and 5 to 10 membered aromatic hetero ring are 
directly bonded by a single bond; 

(7) an antagonist according to the above (1), wherein Ar 1 
is phenyl/ biphenylyl, phenyl-pyridyl, phenyl-furyl, 
phenyl -isoxazolyl, diphenyl-oxazolyl , pyridyl- phenyl, 
phenyl-pyrimidinyl, benzof uranyl- phenyl, furyl-phenyl, 
terphenyl, thienyl- phenyl, indolyl, naphthyl- 
oxadiazolyl , benzof uranyl-oxadiazolyl , benzothienyl , 
benzof uranyl , fluorenyl, pyridyl -pyrrolyl or 
thioxanthenyl ; 

each of which may have 1 to 3 substituents selected from 
the group consisting of halogen atom; nitro; 
alkylenedioxy; optionally halogenated alkyl; 
hydroxy-C^e alkyl; optionally halogenated C 3 . 6 cycloalkyl; 
optionally halogenated C x . 6 alkoxy; optionally halogenated 
Ci. 6 alkythio; hydroxy; C 7 . 19 aralkyloxy which may have 
substituents; C 6 _ 14 aryloxy which may have substituents; 
amino; mono-C^ alkylamino; di-C^ alkylamino; 5 to 7 
membered saturated cyclic amino which may have substituents 
and may be condensed with a benzene ring; 5 to 7 membered 
non-aromatic heterocyclic groups which may have 
substituents; formyl; carboxy; C 6 _ 14 aryl-carbonyl which may 
have substituents; C 6 _ 14 aryl- carbamoyl which may have 
substituents; aromatic hetero ring -carbamoyl which may 
have substituents; alkoxy- carbonyl; optionally 
halogenated C^ 6 alkyl -carboxamide; C 6 . 14 aryl-carboxamide 
which may have substituents ; C 7 , 19 aralkyl- carboxamide which 
may have substituents; aromatic hetero ring-carboxamide 
which may have substituents; N-(C 6 . 14 aryl-carbonyl which 
may have substituents) -N-C^ alkylamino; C 6 . 14 arylamino- 
carbonylamino which may have substituents; C 6 . 14 
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arylsulfonylamino which may have substituents; C 6 . 14 
aryl-carbonyloxy which may have substituents; oxo; 
carboxy-C^ alkyl; C x _ 6 alkoxy-carbonyl-Cj.g alkyl; C 7 _ 19 
aralkyl which may have substituents; aromatic hetero 
5 ring-C^ alkoxy; and cyano; 

(8) an antagonist according to the above (1), wherein Ar 1 
is piperidinyl, piperazinyl, pyrrolidinyl , dihydropyridyl 
or tetrahydropyridyl; each of which may have 1 or 2 
substituents selected from the group consisting of oxo, C 6 . 14 

10 aryl which may have substituents, hydroxy, C 7 . 19 
aralkyloxy-carbonyl, and C 7 . 19 aralkyl; 

( 9 ) an antagonist according to the above ( 1 ) , wherein the 
"spacer having a main chain of 1 to 6 atoms" for X and Y 
is a bivalent group consisting of 1 to 3 species selected 

15 from -0-, -S-, -CO-, -SO-, -S0 2 - , -NR 8 - (R 8 is hydrogen 
atom, optionally halogenated C x _ 6 alkyl, optionally 
halogenated alkyl-carbonyl , optionally halogenated 
alkylsulfonyl) , and a bivalent C x _ 6 non-cyclic hydrocarbon 
group which may have substituents; 

20 (10) an antagonist according to the above (1), wherein X 
is -CONR 80 -, -NR 8c CO-, -CH=CH-C0NR 8c - or -S0 2 NR 8c - 
wherein R 8c is hydrogen atom or C x . 6 alkyl; 

(11) an antagonist according to the above (1), wherein Y 
is an optionally halogenated bivalent non-cyclic 

25 hydrocarbon group; 

(12) an antagonist according to the above (1), wherein Ar 
is a ring of the formula : 

CqC0>.(X?>. CX?>. 

* , or h 

wherein is a single bond or double bond, n is an integer 

30 of 1 to 4; 

(13) an antagonist according to the above (1), wherein R 1 
and R 2 are hydrogen atom or C x . 6 alkyl which may have 
substituents; or R x and R 2 , together with the adjacent 
nitrogen atom, form a 3 to 8 membered nitrogen -containing 
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hetero ring; 

(14) an antagonist according to the above (1) , which is an 
agent for preventing or treating diseases caused by a 
melanin-concentrating hormone; 
5 (15) an antagonist according to the above (1) , which is an 
agent for preventing or treating obesity; 

(16) an antagonist according to the above (1) , which is an 
anorectic agent; 

(17) a pharmaceutical, which comprises a melanin - 

10 concentrating hormone antagonist in combination with at 
least one species selected from the group consisting of an 
agent for treating diabetes, an agent for treating 
hypertension and an agent for treating arteriosclerosis; 

(18) a compound of the formula : 

Ar'-X'— Ar— Y-N( CD 

15 



wherein Ar 1 is a cyclic group which may have substituents; 
Ar' is a ring of the formula : 




wherein is a single bond or double bond, n is an integer 

20 of 1 to 4, and each ring may have substituents; 

X' is -CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8c - where 
R ac is hydrogen atom or C x . 6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

25 group which may have substituents; R 1 and R 2 f together with 
the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen -containing hetero ring which may have 

30 substituents; 

provided that Ar' is a ring of the formula : 
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wherein symbols have the same meanings as defined above, 
and each ring may have substituents , when X' is -S0 2 NH-; 
and provided that Ar 1 is not biphenylyl which may be 
5 substituted, when X' is -CONH- and Ar' is any one of 
benzopyran , dihydrobenzopyran , dihyrobenzoxazine , 
dihydrobenzoxazole or tetrahydrobenzoxazepine; 
( excluding N- [2-(N, N- dimethylamlno ) methyl - 6 - 
tetralinyl]-4-biphenylylcarboxamide) ; or a salt thereof; 
10 (19) a compound of the formula : 




(I'-l) 



wherein Ar 1 is a cyclic group which may have substituents; 
j^^jiz. is a single bond or double bond; 
n is an integer of 1 to 4; 
15 X' is -CONR flc -, -NR ac CO- or -CH=CH-CONR 8c - where R 8c is 
hydrogen atom or C 1-6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms ; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents; R 1 and R 2 , together with 

20 the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 
substituents; 

25 a ring of the formula : 




wherein symbols have the same meanings as defined above. 
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may have further substituents; 

provided that N-[2-(N,N-dimethylamino)methyl-6- 
tetralinyl] -4-biphenylylcarboxamide is excluded; or a salt 
thereof ; 

5 (20) a compound according to the above (19), which is of 
the formula : 




(r-2) 



wherein R 1 and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents; R l and R 2 , 
10 together with the adjacent nitrogen atom, may form a 
nitrogen- containing hetero ring which may have 
substituents; the other symbols have the same meanings as 
defined in the above (19); 

(21) a compound according to the above (20), wherein Ar 1 
15 is an aromatic group which may have substituents; and w a 

hydrocarbon group which may have substituents" for R 1 and 
R 2 is "Ci.g alkyl which may have substituents"; 

(22) a compound of the formula : 




(l'-3) 



20 wherein Ar 1 is a cyclic group which may have substituents; 
n is an integer of 1 to 4; 

X' is -CONR 8c -, -NR 8c CO- or -CH=CH-CONR 8c - where R 8c is 
hydrogen atom or C,_« alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

25 R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 

30 nitrogen- containing hetero ring which may have 
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substituents; 

a ring of the formula : 




wherein n has the same meaning as defined above, may have 
5 further substituents; 

provided that N-[2-(N,N- dime thy lamino ) methyl - 6 - 
tetralinyl] -4-biphenylylcarboxamide is excluded; or a salt 
thereof ; 

(23) a compound according to the above (22), which is of 
10 the formula : 




(f-4) 



wherein R 1 and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents; R 1 and R 2 , 
together with the adjacent nitrogen atom, may form a 
15 nitrogen-containing hetero ring which may have 

substituents; the other symbols have the same meanings as 
defined in the above (22); 

(24) a compound according to the above (23), wherein Ar 1 
is an aromatic group which may have substituents; and "a 

20 hydrocarbon group which may have substituents" for R 1 and 
R 2 is "Cj.e alkyl which may have substituents"; 

(25) a compound of the formula : 




(l'-5) 



wherein Ar 1 is a cyclic group which may have substituents; 
25 X' is -CONR 8c -, -NR 8c CO- or -CH=CH-CONR Bc - where R Bc is 
hydrogen atom or alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
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group which may have substituents ; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
5 nitrogen-containing hetero ring which may have 
substituents; 
a ring of the formula : 




may have further substituents; or a salt thereof; 
10 (26) a compound according to the above (25), which is of 
the formula : 




Ar' -CONH-^J^-Y -N^ f ) (l'-6) 

R ••** 

wherein R x and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents; R 1 and R 2 , 
15 together with the adjacent nitrogen atom, may form a 
nitrogen- containing hetero ring which may have 
substituents; the other symbols have the same meanings as 
defined in the above (25); 

(27) a compound according to the above (26), wherein Ar 1 
20 is an aromatic group which may have substituents; and "a 

hydrocarbon group which may have substituents" for R 1 and 
R 2 is "Cj.e alkyl which may have substituents"; 

(28) a compound of the formula : 

(f-7) 




25 wherein Ar 1 is a cyclic group which may have substituents; 
X' is -C0NR 8c -, -NR ec CO-. -CH=CH-CONR 8c - or -S0 2 NR 8c - where 
R ac is hydrogen atom or alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 
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R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen- containing 
hetero ring which may. have substituents; or R 2 f together 
5 with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 
substituents; 
a ring of the formula : 




10 may have further substituents ; 

provided that Ar 1 is not biphenylyl which may be 
substituted, when X' is -CONH-; or a salt thereof; 
(29) a compound of the formula : 




cr-8) 



15 wherein Ar 1 ±s a cyclic group which may have substituents; 
X' is -CONR flc -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8c - where 
R 8c is hydrogen atom or C x _ $ alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms ; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

20 group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 

25 substituents; 

a ring of the formula : 

a:) 

may have further substituents; or a salt thereof; 
(30) a compound of the formula : 
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wherein Ar 1 is a cyclic group which may have substituents; 

X' is -CONR 8c -, -NR 8c C0-. -CH*CH-CONR 8c - or -S0 2 NR 8c - where 

R 8c is hydrogen atom or alkyl; 
5 Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents? R 1 and R 2 , together with 

the adjacent nitrogen atom, may form a nitrogen-containing 

hetero ring which may have substituents; or R 2 , together 
10 with the adjacent nitrogen atom and Y, may form a 

nitrogen-containing hetero ring which may have 

substituents; 

a ring of the formula : 




15 may have further substituents; or a salt thereof; 
(31) a compound of the formula : 




(r-io) 



wherein Ar 1 is a cyclic group which may have substituents ; 
X' is -CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8C - where 

20 R ec is hydrogen atom or C x . 6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 
R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containing 

25 hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen -containing hetero ring which may have 
substituents; 
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a ring of the formula : 

a) 

H 

may have further substituents; 

provided that Ar l . is not biphenylyl which may be 
5 substituted, when X* is -CONH-; or a salt thereof; 

(32) a pharmaceutical composition which comprises a 
compound as defined in any one of the above ( 18 ) . ( 19 ) , ( 22 ) , 
(25), (26), (28), (29), (30) and (31); 

(33) a prodrug of a compound as defined in any one of the 
10 above (18), (19). (22), (25). (26). (28), (29), (30) and 

(31); 

(34) a compound according to the above (18), which is 
N- [ 2 - ( N , N- dime thy lamino ) methyl - 6 - t etralinyl ] - ( 4 ' - 
methoxybiphenyl-4-yl ) carboxamide ; 

15 4 ' -f luoro-N- [ 6 - [ (N. N- dime thy lamino) methyl] -7 . 8-dihydro- 
2 -naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide ; 
4 ' - f luoro - N- [ 6 - ( 1 - piper idinylme thy 1 ) - 7 , 8 - dihydr o - 2 - 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] 4 -carboxamide ; 
4 r -f luoro-N- [ 6 - [ ( N , N -dime thy lamino ) methyl 1-5,6,7,8- 

20 tetrahydro-2-naphthalenyll [1,1' -biphenyl] -4- 
carboxamide ; 

( + ) - 4 ' - f luor o -N-[6-[(N,N- dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl] [1,1' -biphenyl] -4- 
carboxamide; 

25 ( - ) i - 4 ' - f luor o -N- [ 6 - [ ( N , N - dime t hylamino ) methyl 1-5.6,7,8- 
tetrahydro- 2 -naphthalenyl] [1,1' -biphenyl] - 4- 
carboxamide ; 

4 ' -chloro-N- [3 - [ ( N , N- dime thylamino ) methyl ] - 2H - chromen - 
7 -yl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide ; 
30 4 ' -f luoro-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthaleny 1 ] [ 1 , 1 ' - biphenyl ] - 4 - carboxamide ; 
N-[3-[ (dimethylamino) methyl]- 2H-chromen~7-yl] -4 ' - 
f luoro [1,1' -biphenyl J - 4 - carboxamide ; 
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4 ' -chloro-N- [ 6 - [ ( dime thy lamino ) methyl ] - 5 -methyl- 7,8- 
dihydro-2-naphthalenyl] [ 1,1' -biphenyl] -4-carboxamide; 
6- ( 4 -methoxyphenyl ) -N- [ 5 -methyl- 6 - ( 1- 
pyrrolidlnylmethyl) -7 , 8 -dihydro- 2- 
5 naphthalenyl ] nicotinamide ; 

4 ' - chloro-N - [ 7 - [ ( dime thy lamino ) methyl ] - 5 , 6 - dihydr o -3- 
quinolinyl ] [ 1 , 1 ' -biphenyl ] - 4-carboxamide ; 
4 - ( 4 - chlorophenyl ) -N- [ 6- ( 1-pyrrolidinylmethyl) - 7 ,8- 
dihydr o - 2 - naphthalenyl ] - 3 , 6 - dihydr o - 1 ( 2H ) - 
1 0 pyridinecarboxamide ; 

N- [6- [ ( dimethy lamino ) methyl ] -7,8- dihydro -2- 
naphthaleny 1 ] - 4 - ( 4 - f luoropheny 1 ) - 1 - 
piperidinecarboxamide ; 

4- ( 4 -methoxyphenyl ) -N- [6 - ( 1-pyrrolidinylmethyl) -5- 
1 5 methyl -7,8- dihydro - 2 - naphthalenyl ] - 1 - 
piperidinecarboxamide ; 

4 ' - f luor o -N-[6-[2-(l- pyrr olidiny 1 ) ethyl ] - 7 , 8 - dihydro - 2 - 

naphthalenyl] [ 1 . 1 1 -biphenyl] -4-carboxamide ; 

4 * - chloro-N - [ 6 - [ 2 - ( 1 -pyrrolidinyl ) ethyl ] -7,8- dihydro- 2 - 

20 naphthalenyl] [1,1' -biphenyl] -4-carboxamide; 

4' -chloro-N- [2 - [( dime thylamino) methyl] -3, 4 -dihydro -2H- 
l,4-benzoxazin-6-yl] [1,1" -biphenyl] -4-carboxamide; 
4- (4 -methoxyphenyl ) -N- [ 5 -methyl- 6- ( 1- 
pyrrolidinylmethyl) - 7 , 8- dihydro- 2 -naphthalenyl] -1- 

2 5 piperidinecarboxamide ; 

4 - ( 4 -chlorophenyl ) -N- [ 6 - [ ( 4 -methyl - 1 - 
piperazinyl) methyl] - 7 , 8 -dihydro -2 -naphthalenyl] -1- 
piperidinecarboxamide ; 

4' - chloro-N- [2 - [ (dimethylamino) methyl ] -IH-inden- 6- 
30 yl ] [ 1 , 1 1 - biphenyl ] - 4 - carboxamide ; 

4' -fluoro-N- [2- ( 1-pyrrolidinylmethyl) - 3, 4 -dihydro -2H- 

1 , 4 - ben zoxaz in - 6 -y 1 ] [ 1 , 1 ' - biphenyl ] - 4 - carboxamide ; 

4' -fluoro-N- [5 -methyl- 6- [ (4-methyl-l- 

piperazinyl ) methyl] - 7 , 8 -dihydro- 2 -naphthalenyl] [1,1'- 
35 biphenyl] - 4-carboxamide; 

4 • - chlor o - N - [ 5 -methyl - 6 - [ ( 4 -methyl - 1 - 
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piperaz iny 1 ) methyl ] - 7 , 8 - dihydro - 2 - naphthalenyl ] [ 1 , 1 1 - 
bipheny 1 ] - 4 - carboxamide ; or 

4 - ( 4 - chloropheny 1 ) -N- [5- methyl - 6 - [ ( 4 -methyl - 1 - 
piperazinyl ) methyl ] - 7 , 8 - dihydro - 2 -naphthalenyl ] - 1 - 
5 piperidinecarboxamide ; 

(35) a method for preventing or treating diseases caused 
by a melanin-concentrating hormone in a mammal in need 
thereof, which comprises administering to said mammal an 
effective amount of a compound or a salt thereof as defined 

10 in the above (1); 

( 36 ) a method for preventing or treating obesity in a mammal 
in need thereof, which comprises administering to said 
mammal an effective amount of a compound or a salt thereof 
as defined in the above ( 1 ) ; 

15 (37) use of a compound or a salt thereof as defined in the 
above (1), for the manufacture of a pharmaceutical 
preparation for preventing or treating diseases caused by 
a melanin-concentrating hormone; and 

(38) use of a compound or a salt thereof as defined in the 
20 above (1), for the manufacture of a pharmaceutical 
preparation for preventing or treating obesity. 

Examples of "cyclic group" in the "cyclic group which 
may have substituents" for Ar 1 include aromatic groups. 

25 non-aromatic cyclic hydrocarbon groups, non-aromatic 
heterocyclic groups. 

Here, examples of "aromatic groups" include 
monocyclic aromatic groups, condensed aromatic groups, and 
ring assembly aromatic groups. 

30 Examples of the concerned monocyclic aromatic groups 

Include univalent groups which can be formed by removing 
an optional one hydrogen atom from a monocyclic aromatic 
ring. Example of the "monocyclic aromatic ring" include 
a benzene ring and a 5 or 6 membered aromatic hetero ring. 

35 Examples of the "5 or 6 membered aromatic hetero ring" 

include a 5 or 6 membered aromatic hetero ring containing 
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one or more (for example, 1 to 3) hetero atom selected from 
nitrogen, sulfur and oxygen atom in addition to a carbon 
atom. Concretely, thiophene, fur an, pyrrole, imidazole, 
pyrazole, thiazole, Isothiazole, oxazole, isoxazole, 
5 pyridine, pyrazine, pyrimidine, pyridazine, 1,2,4- 

oxadiazole , 1,3,4- oxadiazole , 1,2,4- thiadiazole , 1,3,4- 
thiadiazole, furazan, etc., can be mentioned. 

Concrete examples of the "monocyclic aromatic groups* 
include phenyl, 2- or 3-thienyl, 2-, 3-, or 4-pyridyl, 2- 

10 or 3-furyl, 2-, 4- or 5-thiazonyl, 2-, 4- or 5-oxazolyl, 
1-, 3- or 4-pyrazolyl, 2-pyrazinyl, 2-, 4- or 5- 
pyrimidinyl, 1-, 2- or 3-pyrrolyl, 1-, 2- or 4-imidazolyl, 
3- or 4-pyridazinyl, 3-isothiazolyl, 3-lsooxazolyl, 
1,2,4- oxadiaz ol - 5 - y 1 , 1,2,4- oxadiazol - 3 -y 1 . 

1 5 The " condensed aromatic groups " mean a univalent group 

that can be formed by removing an optional one hydrogen atom 
from condensed polycyclic (preferably bicyclic to 
tetracyclic, more preferably bicyclic or tricyclic) 
aromatic rings. Examples of the "condensed aromatic 

20 groups" include condensed polycyclic aromatic 

hydrocarbons, condensed polycyclic aromatic hetero rings. 

Examples of the "condensed polycyclic aromatic 
hydrocarbons" include C 9 . 14 condensed polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbons (e.g. naphthalene, 

25 indene, fluorene, anthracene, etc.). 

Examples of the "condensed polycyclic aromatic hetero 
rings" include 9 to 14 membered, preferably, 9 or 10 
membered, condensed polycyclic aromatic hetero rings 
containing one or more (for instance, 1 to 4 atoms) hetero 

30 atoms selected from nitrogen, sulfur and oxygen atom in 
addition to carbon atoms. Concrete examples of the 
"condensed polycyclic aromatic hetero rings" include 
benzof uran , benzimidazole , benzoxazole , benzothiazole , 
benzisothiazole, naph tho [2, 3 -b] thiophene, isoquinoline, 

35 quinoline, indole, quinoxaline, phenanthridine , 

phenothiadine , phenoxazine, phthaladine, naphthylidine, 
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quinazoline, cinnoline, carbazole, (J- carboline, acridine, 
phenazine, phthalimide , thioxanthene . 

Concrete examples of "condensed aromatic groups" 
include 1-naphthyl; 2-naphthyl; 2-, 3-, 4-, 5- or 8- 
5 quinolyl; 1- , 3-, 4-, 5-, 6- , 7- or 8-isoquinolyl; 1- , 2-, 

3- , 4-, 5-, 6- or 7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 
l- f 5- or 6-phthalazinyl; 2-, 3- or 5-quinoxalinyl; 2-, 3-, 

4- , 5- or 6-benzofuranyl; 2-, 4-, 5- or 6-benzothiazolyl; 
1- , 2-. 4-, 5- or 6-benzimidazolyl; 1- , 2- , 3- or 4- 

10 fluorenyl; thioxanthenyl . 

"Ring assembly aromatic group" means a group formed 
by removing an optional one hydrogen atom from an aromatic 
ring assembles in which 2 or more (preferably 2 or 3) 
aromatic rings are directly bonded by single bonds, and in 

15 which the number of bonds which directly bond the rings, 
is less by one than the number of ring systems. 

Examples of the aromatic ring assembles include an 
aromatic ring assembles formed by 2 or 3 (preferably 2) 
species selected from C 6 _ I4 monocyclic or condensed 

20 polycyclic aromatic hydrocarbons (e.g. benzene and 
naphthalene) and 5 to 10 membered (preferably 5 or 6 
membered) aromatic hetero rings. 

Preferable example of the aromatic ring assembles 
include aromatic ring assembles comprising 2 or 3 aromatic 

25 rings selected from benzene, naphthalene, pyridine, 
pyrimidine, thiophene, furan, thiazole, isothlazole, 
oxazole , isoxazole , 1,2, 4-oxadiazole , 1,3, 4 -oxadiazole , 
1,2,4- thiadiazole , 1,3, 4 - thiadiazole , quinoline , 
isoquinoline, indole, benzothiophene , benzoxazole, 

30 benzothiazole, benzofuran and pyrrole. 

Concrete examples of the "ring assembly aromatic 
groups" include 2-, 3- or 4-biphenyl; 3- ( 1-naphthyl) - 
1, 2,4-oxadiazol-5-yl; 3- (2-naphthyl) -1, 2, 4-oxadiazol- 

5 - yl ; 3 - ( 2 - benzof uranyl ) - 1 , 2 , 4 - oxadiazol - 5 -yl ; 3 - 

35 phenyl- 1,2,4- oxadiazol- 5 -yl ; 3 - ( 2 -benzoxazolyl ) - 1 , 2 , 4 - 
oxadi az ol - 5 - y 1 ; 3 - ( 3 - indolyl ) - 1 , 2 , 4 - oxadia zol-5-yl; 3- 
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( 2-indolyl) -1. 2 , 4-oxadiazol-5-yl; 4-phenylthiazol-2-yl; 

4 - ( 2 - benzof urany 1 ) thiazol - 2 -yl ; 4 - phenyl -1.3- oxazol - 5 - 
yl; 5-phenyl-isothiazol-4-yl; 5-phenyloxazol-2-yl; 4- 

( 2- thienyl) phenyl; 4- (3-thienyl) phenyl; 3- (3- 
5 pyridyl) phenyl; 4-(3-pyridyl)phenyl; 6 -phenyl -3 -pyridyl; 

5 - phenyl- 1,3, 4 -oxadiazol- 2 -yl ; 4 - ( 2 -naphthyl ) phenyl ; 4 - 
( 2 -benzof uranyl) phenyl; 4 , 4 ' -terphenyl; 5-phenyl-2- 
pyridyl; 2-phenyl-5-pyrimidinyl; 4- (4-pyridyl) phenyl; 

2 -phenyl- 1 , 3 -oxazol- 5 -yl; 2 , 4-diphenyl-l . 3 -oxazol -5 -yl; 

10 3-phenyl-lsoxazol-5-yl; 5-phenyl-2-furyl; 4-(2- 
furyl) phenyl; 3- (4-pyridyl ) pyr rolyl. 

Preferable groups among the above "aromatic groups" 
are "C 6 . 14 monocyclic or condensed polycyclic aromatic 
hydrocarbon groups (preferably, phenyl, etc.)"* "a group 

15 formed by removing an optional one hydrogen atom from an 
aromatic ring assembles in which 2 or 3 C 6 . 14 monocyclic or 
condensed polycyclic aromatic hydrocarbon groups are 
directly bonded by single bonds (preferably, 2-, 3- or 
4-biphenylyl; 4, 4 -terphenyl, etc. )" and "a group formed by 

20 removing an optional one hydrogen atom from an aromatic ring 
assembles in which a C 6 . 14 monocyclic or condensed polycyclic 
aromatic hydrocarbon and 5 to 10 membered aromatic hetero 
ring are directly bonded by a single bond (preferably, 

6- phenyl-3-pyridyl, 5 -phenyl -2 -pyridyl, etc.)". 

25 Examples of 'non-aromatic cyclic hydrocarbon groups" 

include C 3 _ e Cycloalkyl, C 3 _ 8 cycloalkenyl . 

Here, concrete examples of C 3 . a cycloalkyl include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl , cyclooctyl . 
30 Concrete examples of C 3 . 8 cycloalkenyl include 

cyclopropenyl , cyclobutenyl , cyclopentenyl , 
cyclohexenyl , cycloheptenyl , cyclooctenyl . 

Among the above "non- aromatic cyclic hydrocarbon 
groups", C 3 _ 8 cycloalkyl is preferable, and cyclohexyl is 
35 particularly preferable.' 

Examples of "non- aromatic heterocyclic groups" 
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include monocyclic non-aromatic heterocyclic groups, 
condensed polycyclic non-aromatic heterocyclic groups. 

Examples of the "monocyclic non-aromatic heterocyclic 
groups" include univalent groups formed by removing an 
5 optional one hydrogen atom from monocyclic non-aromatic 
hetero ring. Examples of the "monocyclic non-aromatic 
heterocyclic groups" Include 5 to 8 membered monocyclic 
non-aromatic heterocyclic groups containing one or more 
(e.g. 1 to 3) hetero atoms selected from nitrogen, sulfur 

10 and oxygen atom in addition to carbon atoms. Concretely, 
tetrahydrothiophene , tetrahydrof uran , pyrrolidine, 
imidazoline, imidazolidine , pyrazoline, pyrazolidine, 
tetrahydrothiazole , tetrahydroisothiazole , 
tetrohydrooxazole , tetrahydroisoxazole , piperldine , 

15 tetrahydropyridine, dihydropyridine , plperazine, 
morpholine , thiomorpholine , tetrahydropyrimidine , 
tetrahydropyridazine, hexamethyleneimine , etc. can be 
mentioned. 

"Condensed polycyclic non- aromatic heterocyclic 
20 group" means a univalent group formed by removing an 
optional one hydrogen atom from a condensed polycyclic 
(preferably bicyclic to tetracyclic, more preferably 
bicyclic or tricyclic) non-aromatic hetero ring. Examples 
of the "condensed polycyclic non-aromatic hetero ring" 
25 include 9 to 14 membered, preferably 9 or 10 membered 
condensed polycyclic non-aromatic hetero rings which 
contain one or more (e.g. 1 to 4) hetero atoms selected from 
nitrogen, sulfur and oxygen atom in addition to carbon 
atoms . 

30 Concretely, dihydrobenzof uran , 

dihydrobenzimidazole , dlhydrobenzoxazole , 
dihydrobenzothiazole , dihydrobenzisothiazole , 
dihydronaphtho 1 2 , 3 -b ] thiophene , tetrahydroisoquinoline , 
tetrahydroquinoline , indoline , isoindoline , 

35 tetrahydroquinoxaline , tetrahydrophenanthridine , 
hexahydrophenothiadine , hexahydrophenoxazine , 
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tetrahydrophthaladine , tetrahydronaphthylidine , 
tetrahydroquinazoline , tetrahydrocinnoline , 
tetrahydrocarbazole, tetrahydro-p-carboline , 
tetrahydroacridine , tetrahydrophenazine , 

5 tetrahydrothioxantene, etc., can be mentioned. 

Among the above "non- aromatic heterocyclic groups" , 
"5 to 8 membered monocyclic non-aromatic heterocyclic 
groups (preferably piperidinyl; piperazinyl; 
pyrrolidinyl; dihydropyridyl ; tetrahydropyridyl, etc.)" 

10 are preferable. 

Examples of "substituents" in the "cyclic group which 
may have substituents" for Ar 1 include oxo, halogen atoms 
(e.g. fluorine, chlorine, bromine, iodine, etc.), 

15 alkylenedioxy (e.g. methylenedioxy , ethylenedioxy , etc.), 
nitro, cyano, optionally halogenated alkyl, hydroxy-C^ 
alkyl, carboxy-C^ alkyl, alkoxy-carbonyl-C^ alkyl, 
C 6 _ 14 aryloxy-C^ alkyl (e.g. phenoxymethyl , etc.), C x . 6 
alkyl-C 6 _ 14 aryl-C 2 . 6 alkenyl (e.g. methylphenylethenyl , 

20 etc.), optionally halogenated C 3 _ 6 cycloalkyl, optionally 
halogenated C x _ 6 alkoxy, optionally halogenated C x . 6 
alkyl thio, C 7 . 19 aralkyl which may have substituents, 
hydroxy, C 6 _ 14 aryloxy which may have substituents, C 7 , l9 
aralkyloxy which may have substituents , C 6 _ 14 aryl- carbamoyl 

25 which may have substituents, amino, amino-C^ alkyl (e.g. 
aminomethyl , aminoethyl , aminopropyl , aminobutyl , etc . ) , 
mono-C^ alkylamino (e.g. methylamino, ethylamino, 
propylamine isopropylamino , butylamino, etc.), di-C^ 
alkylamino (e.g. dime thy lamino , diethylamino , 

30 dipropylamino , dibutylamino , ethylmethylamino , etc.), 
mono-Cj.e alkylamino -C 1-6 alkyl (e.g. methylaminomethyl , 
ethylaminomethyl , propylaminomethy 1 , 
isopropylaminoethyl, butylaminoethyl , etc.), di«C 1 . ft 
alkylamino -C UB alkyl (e.g. dime thy laminome thy 1 , 

35 diethylaminomethyl , dipropylaminomethyl , 

diisopropylaminoethyl, dibutylaminoethyl , etc.). 5 to 7 
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membered saturated cyclic amino which may have 
substituents, 5 to 7 membered non-aromatic heterocyclic 
groups which may have substituents, acyl, acylamino, 
acyloxy, aromatic hetero ring-C x _ 6 alkoxy. 
5 The "cyclic group" for Ar 1 may have 1 to 5, preferably 

1 to 3, of the above-mentioned substituents at a 
substitutable position on the cyclic group. When the 
number of substituents is 2 or more, each substituents can 
be the same or different. 

10 Also, when the "cyclic group* for Ar 1 is a non-aromatic 

cyclic hydrocarbon group or a non-aromatic heterocyclic 
group, the "cyclic group" may have as its substituents, C 6 . 14 
aryl which may have substituents, and 5 to 10 membered 
aromatic heterocyclic groups which may have substituents. 

15 Here, the groups exemplified as "substituents" in the 

"5 to 7 membered saturated cyclic amino which may have 
substituents" mentioned hereinafter, can be mentioned as 
"C 6 . 14 aryl which may have substituents" and "5 to 10 membered 
aromatic heterocyclic groups which may have substituents" . 

20 The number of substituents is, for instance. 1 to 3. When 
the number of substituents is 2 or more, each substituents 
can be the same or different. 

Concrete examples of the above "optionally 
halogenated alkyl" include C x _ 6 alkyl (e.g. methyl, 

25 ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert -butyl, pentyl, hexyl, etc.) which may have 1 to 5 # 
preferably 1 to 3, halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine, etc. ) . Concrete examples include methyl , 
chloromethyl , dif luoromethyl , trichloromethyl , 

30 trif luoromethyl, ethyl, 2-bromoethyl, 2,2,2- 

trifluoroethyl, pentaf luoroethyl, propyl, 3,3,3- 
trif luoropropyl , isopropyl, butyl, 4,4,4-trifluorobutyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, 5, 5, 5 -trif luoropentyl, hexyl, 6,6,6- 

35 trifluorohexyl. 

The Ci_ 6 alkyl in the above "optionally halogenated C 1-6 
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alkyl" can be mentioned as the C x _ 6 alkyl in the above 
. "hydroxy-C^ alkyl", "carboxy-C^ alkyl" and "C^ 
alkoxy- carbonyl-C^ alkyl". Examples of C^ 6 alkoxy in the 
"Cj.e alkoxy-carbonyl-C^ alkyl" include methoxy, ethoxy, 
5 propoxy, butoxy, pentyloxy. 

Examples of the above "optionally halogenated C 3 . 6 
cycloalkyl" include C 3 . 6 cycloalkyl (e.g. cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl, etc.) which may have 
1 to 5, preferably 1 to 3, halogen atoms (e.g. fluorine, 

10 chlorine, bromine, iodine, etc.). Concrete examples 

include cyclopropyl , cyclobutyl , cyclopentyl . cyclohexyl , 
4 , 4-dichlorocyclohexyl , 2 , 2 , 3 , 3- tetraf luorocyclopentyl , 
4 - chlorocy clohexy 1 . 

Examples of the above "optionally halogenated C x _ 6 

15 alkoxy" include C a _ 6 alkoxy (e.g. methoxy, ethoxy, propoxy, 
butoxy, pentyloxy, etc. ) which may have 1 to 5, preferably 
1 to 3, halogen atoms (e.g. fluorine, chlorine, bromine, 
iodine, etc.). Concrete examples include methoxy. 
dif luoromethoxy , tr if luorome thoxy , ethoxy , 2,2,2- 

20 trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4- 
trifluorobutoxy, isobutoxy, sec-butoxy, pentyloxy, 
hexyloxy . 

Examples of the above "optionally halogenated C 1-6 
alkylthio" include C x . 6 alkylthio (e.g. methylthio, 

25 . ethylthlo, propylthio, isopropylthio, butyl thio, sec- 
butylthio, tert-butylthio, etc.) which may have 1 to 5, 
preferably 1 to 3, halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine, etc.). Concrete examples Include 
methylthio, dif luoromethyl thio, trif luorome thyl thio, 

30 ethylthio, propylthio, isopropylthio, butylthio, 4,4,4- 
trif luorobutylthio , pentylthio, hexylthio. 

Examples of the "C 7 . 19 aralkyl" in the above "C 7 . 19 
aralkyl which may have substituents" include benzyl, 
phenethyl, dipheny lmethyl , triphenylmethyl , 1- 

35 naphthy lmethyl, 2 -naphthy lmethyl, 2 , 2-diphenylethyl, 3- 
phenylpropyl , 4-phenylbutyl, 5-phenylpentyl. Benzyl is 
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particularly preferable. 

Examples of the "substituents" in the above *C 7 _ 19 
aralkyl which may have substituents" include halogen atom 
(e.g. fluorine, chlorine, bromine, iodine, etc.), C 10 
5 alkylene dioxy (e.g. methylenedioxy , ethylenedioxy , etc . ) , 
nitro, cyano, optionally halogenated C U6 alkyl, optionally 
halogenated C 3 . 6 cycloalkyl , optionally halogenated C x . 6 
alkoxy, optionally halogenated alkylthio, hydroxy, 
amino, mono-C^ alkylamino (e.g. methylamino , ethylamino, 

10 propylamine isopropylamino, butylamino, etc.), di-C^ 6 
alkylamino (e.g. dimethylamino , diethylamino , 
dipropylamino , dibutylamino , ethylmethylamino , etc.), 
amino-Cj.o alkyl (e.g. aminomethyl, aminoethyl, 
aminopropyl, aminobutyl, etc.), mono-C^ alkylamino-C^ 

15 alkyl (e.g. methylaminomethyl , ethylaminomethyl , 

propylaminomethyl , isopropy laminoethyl , butylaminoethyl , 
etc.), di-C^ alkylamino-C^ alkyl (e.g. 
dimethylaminomethyl, dlethylamlnomethyl , 
dipropylaminomethyl , diisopropylaminoethyl # 

20 dibutylaminoethyl, etc.), formyl, carboxy, carbamoyl, 
thiocarbamoyl , optionally halogenated alkyl -carbonyl, 
C^ 6 alkoxy -carbonyl (e.g., methoxycarbonyl , 
e t hoxycarbony 1 , propoxycarbony 1 , t er t - but oxycarbony 1 , 
etc.), mono-Ci.6 alkyl -carbamoyl (e.g., methylcarbamoyl , 

25 ethylcarbamoyl , etc.), di-C^ alkyl -carbamoyl (e.g. 
dimethylcarbamoyl , diethylcarbamoyl , 
ethylmethylcarbamoyl, etc.), optionally halogenated 
alkylsulfonyl, formylamino, optionally halogenated C x _ e 
alkyl -carboxamide, alkoxy- carboxamide (e.g. 

3 0 me thoxycarboxamide , e thoxycarboxamide , 

prpoxycarboxamide , butoxycarboxamide, etc.), Cj. 6 
alkylsulfonylamino (e.g. methylsulfonylamino, 
ethylsulfonylamino, etc.), alkyl -carbonyloxy( e.g. 
acetoxy, propanoyloxy , etc. ) , C^ 6 alkoxy- carbonyloxy (e.g. 

35 methoxycarbonyloxy, ethoxycarbonyloxy, 

propoxycarbony loxy, butoxycarbonyloxy, etc.) mono-C^ 
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alkyl-carbamoyloxy (e.g. methylcarbamoyloxy, 
ethylcarbamoyloxy, etc.), di-C^ alkyl-carbamoyloxy (e.g. 
dimethylcarbamoyloxy, diethylcarbamoyloxy, etc.). The 
number of substltuents is, for instance, 1 to 5, preferably 

5 1 to 3. When the number of substituents is 2 or more, each 
substltuents gan be the same or different. 

As "optionally halogenated C U6 alkyl", "optionally 
halogenated C 3 . 6 cycloalkyl", "optionally halogenated C x . 
6 alkoxy" and "optionally halogenated C x _ 6 alkylthio", those 

10 exemplified as "substituents" in the above "cyclic group 
which may have substltuents" can be used respectively. 

Examples of the above "optionally halogenated C x _ 6 
alkylcarbonyl" include C x _ 6 alkyl -carbonyl (e.g. acetyl, 
propanoyl, butanoyl, pentanoyl, hexanoyl, etc.) which may 

15 have 1 to 5, preferably 1 to 3, halogen atoms (e.g., 
fluorine, chlorine, bromine, iodine, etc.). Concrete 
examples include acetyl, monochloroacetyl , 
trif luoroacetyl , trichlorqacetyl , propanoyl, butanoyl, 
pentanoyl, hexanoyl. 

20 Examples of the above "optionally halogenated Cj. 6 

alkyl sulf onyl" include C 1-6 alkylsulfonyl (e.g. 
methylsulfonyl, ethylsulf onyl, propylsulf onyl, . 
isopropylsulf onyl , butylsulf onyl , sec-butylsulf onyl , 
tert-butylsulfonyl, etc. ) which may have 1 to 5, preferably 

25 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, 
iodine, etc. ) . Concrete examples include methylsulfonyl, 
dif luoromethylsulf onyl , trif luoromethylsulf onyl , 
ethylsulf onyl , propylsulf onyl, isopropylsulf onyl, 
butylsulf onyl , 4,4,4- trif luorobutylsulf onyl , 

30 pentylsulf onyl , hexylsulf onyl. 

Examples of the above "optionally halogenated C^ 
alkyl -carboxamide" include C a _ 6 alkyl -carboxarnide (e.g. 
acet amide, propanamide, butanamide, etc.) which may have 
1 to 5, preferably 1 to 3, halogen atoms (e.g. fluorine, 

35 chlorine , bromine , iodine , etc . ) . Concrete examples 
include ace t amide, trif luoroacet amide, propanamide. 
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butanamide. 

Examples of "C 6 _ 14 aryloxy" in the above "C 6 _ 14 aryloxy 
which may have substituents" include phenyloxy, 1- 
naphthyloxy 2-naphthyloxy . 

Examples of "C 7 _ 19 aralkyloxy" in the above "C 7 _ 19 
aralkyloxy which may have substituents" include benzyloxy, 
phenethyloxy, diphenylmethyloxy, triphenylmethyloxy , 1- 
naph thylmethy loxy , 2 - napht hy lme t hyloxy , 2,2- 
diphenylethyloxy , 3 -phenylpropyloxy , 4 - phenylbutyloxy , 
5-phenylpentyloxy. 

Examples of "C 6 _ 14 arylcarbamoyl " in the above "C 6 _ 14 
arylcarbamoyl which may have substituents" include 
phenylcarbamoyl , 1 - napht hylcarbamoyl , 2 - 
naphthylcarbamoyl . 

As the "substituents 1 ' in the "C 6 _ 14 aryloxy which may 
have substituents", n C 7 . l9 aralkyloxy which may have 
substituents" and "C 6 _ 14 aryl- carbamoyl which may have, 
substituents", those exemplified for "substituents" in the 
above "C 7 _ 19 aralkyl which may have substituents " can be used . 
The number of substituents is, for instance, 1 to 5, 
preferably 1 to 3. When the number of substituents is 2 
or more, each substituents can be the same or different. 

Examples of the "5 to 7 membered saturated cyclic 
amino" in the above "5 to 7 membered saturated cyclic amino 
which may have substituents" include morpholino, 
thiomorpholino, piperazin-l-yl, piper idino, pirrolidin- 
1-yl. The "5 to 7 membered saturated cyclic amino" can be 
condensed with a benzene ring. 

Examples of "substituents" in the "5 to 7 membered 
saturated cyclic amino which may have substituents" include 
oxo, optionally halogenated C 1-6 alkyl, optionally 
halogenated alkyl -carbonyl, optionally halogenated C lm6 
alkylsulfonyl, C 6 . 14 aryl which may have substituents, C 7 . 19 
aralkyl which may have substituents, C 6 . 14 aryl-carbonyl 
which may have substituents, 5 to 10 membered aromatic 
heterocyclic group which may have substituents, 5 to 8 
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membered monocyclic non- aromatic heterocyclic group ( e . g . , 
piperidino, piperazlnyl, pyrrolidlnyl , dihydropyridyl , 
etc.)- The number of substituents is, for instance. 1 to 
5, preferably 1 to 3. When the number of substituents is 

5 2 or more, each substituents can be the same or different. 

Here, as "optionally halogenated alky!" and "C 7 . 19 
aralkyl which may have substituents" , those exemplified as 
"substituents" in the above "cyclic group which may have 
substituents" can be used. 

10 As "optionally halogenated C x . 6 alkyl-carbonyl" and 

"optionally halogenated alkylsulf onyl" , those 
exemplified as "substituents" in the above "C 7 _ 19 aralkyl 
which may have substituents" can be used. 

Examples of the "C 6 _ l4 aryl" in the "C 6 _ 14 aryl which may 

15 have substituents" include phenyl , 1-naphthyl, 2-naphthyl, 
2-indenyl, 2-anthryl. Phenyl is especially preferable. 

As the substituents in the "C 6 _ 14 aryl which may have 
substituents", those exemplified as "substituents" in the 
above "C 7 _ 19 aralkyl which may have substituents" can be used. 

20 The number of substituents is, for instance, 1 to 5, 
preferably 1 to 3. When the number of substituents is 2 
or more, each substituents can be the same or different. 

Examples of the "C 6 _ 14 aryl -car bony 1" in the "C 6 . 14 
aryl-carbonyl which may have substituents" include 

25 benzoyl, 1-naphthoyl, 2-naphthoyl. 

As the "substituents" in the "C 6 . 14 aryl-carbonyl which 
may have substituents" , those exemplified as 
"substituents" in the above "C 7 . 19 aralkyl which may have 
substituents" can be used. The number of substituents is, 

30 for instance, 1 to 5, preferably 1 to 3. When the number 
of substituents is 2 or more, each substituents can be the 
same or different. 

Examples of "5 to 10 membered aromatic heterocyclic 
groups" in "5 to 10 membered aromatic heterocyclic groups 

35 which may have substituents" include 5 to 10 membered 
(monocyclic or bicyclic) aromatic heterocyclic groups 
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containing 1 or 2 kinds of , preferably 1 to 4 hetero atoms 
selected from nitrogen, sulfur and oxygen atom in addition 
to carbon atoms. Concrete examples include 2- or 3- 
thienyl; 2-, 3- or 4-pyridyl; 2- or 3-furyl; 2-, 4- or 
5 5-thiazolyl; 2-, 4- or 5-oxazolyl; 1-, 3- or 4-pyrazolyl; 
2-pyrazinyl; 2-, 4- or 5-pyrimidinyl; 1-, 2- or 3-pyrrolyl; 
1-, 2- or 4-imidazolyl; 3- or 4-pyridazinyl; 3- 
isothiazolyl ; 3-isoxazolyl ; 1 , 2 . 4-oxadiazol- 5 -yl ; 
1,2, 4-oxadiazol- 3 -yl; 2-, 3-, 4-, 5- or 8-quinolyl; 1-, 3-, 

10 4-, 5-, 6-, 7- or 8-isoquinolyl; 1-, 2-, 3-, 4-, 5-. 6- or 
7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 1-, 5- or 6- 
phthalazinyl; 2-, 3- or 5-quinoxalinyl; 2-, 3-. 4-, 5- or 
6-benzofuranyl; 2-, 4-. 5- or 6-benzothiazolyl; 1-, 2-, 4-, 
5- or 6-benzimidazolyl. 

15 Examples of the "substituents" in the m 5 to 10 membered 

aromatic heterocyclic groups which may have substituents" 
include halogen atom (e.g. fluorine, chlorine; bromine and 
iodine, etc.)* alkylenedioxy (e.g. methylenedioxy, 
ethylenedioxy, etc.), nitro, cyano, optionally halogenated 

20 Cj.e alkyl, C 6 . 14 aryloxy-C^ alkyl (e.g. phenoxymethyl , 
etc.), alkyl-C 6 . 14 aryl-C 2 _ 6 alkenyl (e.g. 
methylphenylethenyl , etc.), optionally halogenated C 3 . 6 
cycloalkyl, optionally halogenated C^ 6 alkoxy, optionally 
halogenated alkyl thio, C 7 . 19 aralkyl which may have 

25 substituents, hydroxy, C 6 . 14 aryloxy which may have 

substituents, C 7 _ 19 aralkyloxy which may have substituents, 
amino, amino-C^ alkyl (e.g. aminomethyl, amlnoethyl, 
aminopropyl, aminobutyl, etc.), mono-C^ alkylamino (e.g. 
methylamino, ethylamino, propylamine isopropylamino, 

30 butylamino, etc.), di-C^ alkylamino (e.g. dimethylamino, 
diethylamino , dipropylamino , dibutylamino , 
ethylmethylamino , etc.), mono-C^ alkylamino -C^ alkyl 
(e.g. methylaminomethyl, ethylaminomethyl , 
propylaminomethyl, isopropylaminoethyl, butylaminoethyl, 

35 etc.), di-Cj. 6 alkylamino -C^ alkyl (e.g. 
dimethylaminomethyl , diethylaminomethyl , 
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dipropylaminomethyl , diisopropylaminoethyl, 
dibutylaminoethyl, etc. ) , 5 to 7 membered saturated cyclic 
amino, acyl, acylamino, acyloxy. The number of 
substituents is, for instance. 1 to 5, preferably 1 to 3. 
5 When the number of substituents is 2 or more, each 
substituents can be the same or different. 

Here, as "optionally halogenated alkyl", 
"optionally halogenated C 3 . 6 cycloalkyl" , "optionally 
halogenated alkoxy" , "optionally halogenated C x _ 6 
10 alkylthio". "C 7 _ 19 aralkyl which may have substituents", 
"C 6 . l4 aryloxy which may have substituents" , "C 7 _ 19 aralkyloxy 
which may have substituents", those exemplified as the 
"substituent" in the above "cyclic group which may have 
substituents" can be used respectively. 
15 As a "5 to 7 membered saturated cyclic amino", those 

exemplified as "5 to 7 membered saturated cyclic amino" 
regarding "5 to 7 membered saturated cyclic amino which may 
have substituents" which is a "substituent" in the above 
"5 to 7 membered saturated cyclic amino which may have 
20 substituents" can be used. 

Examples of the above "acyl" include acyl of the 
formulae : -CO-R 3 . -CO-OR 3 , -CO-NR 3 R\ -CS-NR 3 R 4 , -S0 2 -R 3 \ 
-SO-R 3 \ -PO(-OR 3 )-OR 4 or -P0 2 -R 3 * wherein R 3 is (i) 
hydrogen atom, (ii) a hydrocarbon group which may have 
25 substituents, or (iii) a heterocyclic group which may have 
substituents; R 3a is (i) a hydrocarbon group which may have 
substituents, or (ii) a heterocyclic group which may have 
substituents; R 4 is hydrogen atom or C^ 6 alkyl; R 3 and R 3a , 
together with the adjacent nitrogen atom, can form a 
30 nitrogen-containing hetero ring which may have 
substituents . 

Examples of the "hydrocarbon group" in "hydrocarbon 
group which may have substituents" for R 3 or R 4 include 
straight -chain or cyclic hydrocarbon groups (e.g. alkyl, 
35 alkenyl, alkynyl. cycloalkyl. aryl, aralkyl, etc.). Among 
these, C x . 19 straight chain or cyclic hydrocarbon groups as 
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shown below are preferable. 

a) C^ s alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, 
etc.); 

5 b) C 2 . 6 alkenyl (e.g., vinyl, allyl, isopropenyl, 

2-butenyl, etc. ) ; 

c) C 2 . 6 alkynyl (e.g. ethynyl, propargyl, 2-butynyl, 
etc . ) ; 

d) C 3 . 6 cycloalkyl (e.g. cyclopropyl, cyclobutyl, 

10 cyclopentyl, cyclohexyl, etc.); the C 3 _ 6 cycloalkyl can be 
condensed with one benzene ring; 

e) C 6 _ I4 aryl (e.g. phenyl, 1-naphthyl, 2-naphthyl, 
2-indenyl, 2-anthryl. etc.), preferably phenyl; 

f ) c ?-i9 aralkyl (e.g. benzyl, phenethyl, 

15 diphenylmethyl . triphenylmethyl , 1-naphthylmethyl, 2- 
naphthylmethyl , 2 , 3 -diphenylethyl , 3 -phenylpropyl , 4 - 
phenylbutyl, 5-phenylpentyl, etc.), preferably benzyl. 

The "hydrocarbon groups" are preferably alkyl, C 6 . 14 
aryl, C 7 . 19 aralkyl, etc. 

20 

Examples of the "substituent" in "hydrocarbon groups 
which may have substituents" Include halogen atom (e.g. 
f luorine , chlorine , bromine , iodine , et c . ) , 
alkylenedioxy (e.g. methylenedioxy, ethylenedioxy , etc.), 

25 nitro, cyano, optionally halogenated alkoxy, 

optionally halogenated C^ 6 alkylthio, hydroxy, amino, 
mono-C^ alkylamino (e.g. methylamino, ethylamino, 
propylamino, isopropylamino, butylamino, etc.), di-C^ 
alkylamino (e.g. dimethylamino, diethylamino , 

30 dipropylamino , dibutylamino , ethylmethylamino, etc.), 
formyl, carboxy, carbamoyl, thiocarbamoyl , optionally 
halogenated C^ 6 alkyl -carbonyl, C^ 6 alkoxy-carbonyl (e.g. , 
methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , tert- 
butoxycarbonyl , etc.), 5 to 10 membered aromatic 

35 heterocyclic groups which may have substituents, C 6 . 14 
aryl- carbonyl which may have substituents, C 6 _ 14 
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aryloxy-carbonyl which may have substituents, C 7 . 19 
aralkyloxy-carbonyl which may have substituents. 5 to 6 
membered hetero ring-carbonyl which may have substituents , 
mono-C^ alkyl- carbamoyl (e.g. methylcarbamoyl, 
5 ethylcarbamoyl . etc.), dl-C^ alkyl -carbamoyl (e.g. 
dimethylcarbarnoyl , diethylcarbamoyl , 

ethylmethylcarbamoyl , etc. ) , C 6 _ 14 aryl- carbamoyl which may 
have substituents, 5 to 6 membered hetero ring -carbamoyl 
which may have substituents, optionally halogenated Cj_ 6 

10 alkylsulf onyl , C 6 . 14 arylsulfonyl which may have 

substituents, formylamino, alkyl -carbonyloxy (e.g. 
acetoxy, pr opanoy loxy , etc.), C 6 _ 14 aryl- carbonyloxy which 
may have substituents, alkoxy- carbonyloxy (e.g. 
methoxycarbonyloxy , ethoxycarbonyloxy , 

15 propoxycarbonyloxy, butoxycarbonyloxy , etc.), mono-C^ 
alkyl -carbamoy loxy (e.g. methylcarbamoyloxy , 
ethylcarbamoyloxy, etc. ) , di-C^ alkyl -carbamoy loxy (e.g. 
dimethylcarbamoyloxy, diethylcarbamoyloxy , etc.), C 6 _ 14 
aryl -carbamoy loxy which may have substituents, 

20 nicotinoyloxy . The number of substituents is, for 

instance, 1 to 5, preferably 1 to 3. When the number of 
substituents is 2 or more, each substituents can be the same 
or different . 

Here, as "optionally halogenated C^ 6 alkoxy", 

25 tt optionally halogenated alkylthio" and "C 6 _ 14 aryl- 
carbamoyl which may have substituents" , those exemplified 
as a "substituent" in the above "cyclic group which may have 
substituents" can be used. 

As "optionally halogenated C x . 6 alkyl -carbonyl" and 

30 "optionally halogenated C x . 6 alkylsulf onyl" , those 

exemplified as a "substituent" in the above "C 7 _ 19 aralkyl 
which may have substituents" can be used. 

As the above "5 to 10 membered aromatic heterocyclic 
groups which may have substituents" and "C 6 _ 14 aryl-carbonyl 

35 which may have substituents", those exemplified as 

"substituent" in the above "5 to 7 membered saturated cyclic 
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amino which may have substituents" can be used. 

Examples of "C«_ 14 aryloxy-carbonyl" in "C 6 . 14 
aryloxy-carbonyl which may have substituents" include 
pheny loxycarbonyl , 1 - naphthyloxycarbonyl , 2 - 
5 naphthyloxycarbonyl . 

Examples of "C W9 aralkyloxy-carbonyl" in "C 7 _ 19 
aralkyloxy-carbonyl which may have substituents" include 
benzyloxycarbonyl , phenethy loxycarbonyl , 
diphenylmethyloxycarbonyl , triphenylmethyloxycarbonyl , 
10 1 - naphthy lmethy loxycarbonyl , 2 - 
naphthylmethyloxycarbonyl , 2,2- 

diphenyle thy loxycarbonyl , 3 - pheny lpropy loxycarbonyl , 4 - 
pheny lbuty loxycarbonyl , 5 -pheny lpenty loxycarbonyl . 

Examples of "5 to 6 membered hetero ring-carbonyl" in 
15 the above °5 to 6 membered hetero ring-carbonyl which may 
have substituents" include nicotinoyl, isonicotinoyl. 
2-thenoyl, 3-thenoyl. 2-furoyl, 3-furoyl, 
molpholinocarbonyl , pepir idinocarbony 1 , pyrrolidin - 1 - 
ylcarbonyl . 

20 Examples of the "5 to 6 membered hetero ring- 

carbamoyl" in the above *5 to 6 membered hetero ring- 
carbamoyl which may have substituents" include 
molpholinocarbamoyl , pepir idinocarbamoyl , 2 - 
pyridylcarbamoyl . 3 -pyridylcarbamoyl , 4 - 

25 pyridylcarbamoyl. 2 - thienylcarbamoyl , 3- 
thienylcarbamoyl . 

Examples of "C 6 _ 14 arylsulf onyl" in the above W C 6 _ X4 
arylsulfonyl which may have substituents" include 
phenylsulf onyl , 1-naphthylsulf onyl, 2-naphthylsulf onyl . 

30 Examples of "C 6 _ 14 aryl -carbony loxy" in the above W C 6 . 14 

aryl -car bony loxy which may have substituents" include 
benzoyloxy , 1 -napht hoy loxy , 2-naphthoyloxy . 

Examples of "C 6 . 14 aryl -carbamoy loxy" in the above "C 6 . 14 
aryl -carbamoy loxy which may have substituents" include 

3 5 pheny lcarbamoy loxy , napht hy lcarbamoy loxy . 

As the "substituents" in the above *C 6 _ 14 aryloxy- 
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carbonyl which may have substituents", W C 7 . 19 
aralkyloxy-carbonyl which may have substituents" , "5 to 6 
member ed hetero ring -carbonyl which may have 
substituents" , "5 to 6 membered hetero ring -carbamoyl whibh 
5 may have substituents" , m C %mU arylsulfonyl which may have 
substituents", "C 6 . 14 aryl-carbonyloxy which may have 
substituents" and "C 6 _ 14 aryl-carbamoyloxy which may have 
substituents" . those exemplified as "substituents" in the 
above "C^, aralkyl which may have substituents" can be 
10 mentioned. The number of the substituents is, for 

instance, 1 to 5, preferably 1 to 3. When the number of 
substituents is 2 or more, each substituents can be the same 
or different. 

15 Examples of "heterocyclic groups' in the 

"heterocyclic groups which may have substituents" for R 3 
or R 3a include a 5 to 14 membered (monocyclic, blcyclic or 
tricyclic) hetero ring containing 1 or 2 kinds of , 1 to 4 
hetero atoms selected from nitrogen, sulfur and oxygen atom 

20 in addition to carbon atoms. Preferably, univalent groups 
formed by removing an optional one hydrogen atom from (i) 
an aromatic hetero ring, (il) a 5 to 10 membered non- 
aromatic hetero ring, or (iii) a 7 to 10 membered 
hetero-bridge ring, can be mentioned. 

25 Here, examples of the "aromatic hetero ring" include 

a 5 to 14 membered, preferably 5 to 10 membered, aromatic 
hetero ring containing one or more hetero atom (e.g. 1 to 
4) selected from nitrogen, sulfur and oxygen atom in 
addition to carbon atoms. 

30 Concrete examples include aromatic hetero rings such 

as thiophene, furan, pyrrole, imidazole, pyrazole, 
thiazole, isothiazole, oxazole, isoxazole, pyridine, 
pyrazine, pyrimidine, pyridazine, 1,2,4-oxadiazole. 
1,3.4- oxadiazole , 1,2,4- thiadiazole , 1,3,4- thiadiazole , 

35 furazan, benzothiophene, benzofuran, benzimidazole, 
benzoxazole, benzothiazole, benzisothiazole, 
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naphtho[2,3-b]thiophene, phenoxathiin, indole, 
isoindole, IH-indazole, purine, 4H-quinolidine, 
isoquinoline, quinoline, phthalazine, naphthylidine . 
quinoxaline, quinazoline, cinnoline, carbazole, 0- 
5 carboline, phenanthridine, acridine, 

phenazinephenothiadine, phenoxazine, phthalimide, etc. ; 
or a ring formed by condensing these rings (preferably 
monocyclic rings) with one to multiple (preferably 1 or 2) 
aromatic rings (e.g. benzene ring, etc.). 

10 Examples of "5 to 10 membered non-aromatic hetero 

rings" include 2- or 3-pyrroline, pyrrolidine, 2- or 3- 
imidazoline, 2-oxazoline, oxazolidine, 2- or 3-pyrazoline, 
pyrazolidine, 2-thiazoline, piperidine, piperazine, 
hexamethylenimine, morpholine, thiomorpholine . 

15 Examples of "7 to 10 membered hetero-bridge rings" 

include quinuclidine , 7-azabicyclo [2.2. 1 ] heptane . 

The "hetero cyclic groups" are preferably 5 to 10 
membered (monocyclic or bicyclic) heterocyclic groups 
containing 1 or 2 kinds of, preferably 1 to 4, hetero atoms 

20 selected from nitrogen, sulfur and oxygen atom in addition 
to carbon atoms. Concretely examples include aromatic 
heterocyclic groups such as 2- or 3-thienyl; 2-, 3- or 

4- pyridyl; 2- or 3-furyl; 2-, 4- or 5-thiazolyl; 2-, 4- or 

5- oxazolyl; 3- or 4-pyrazolyl; 2-pyrazinyl; 2-, 4- or 
25 5-pyrimidinyl; 1-, 2- or 3-pyrrolyl; 1-, 2- or 4- 

imidazolyl; 3- or 4-pyridazinyl; 3-isothiazolyl; 3- 
isoxazolyl; l,2,4-oxadiazol-5-yl; 1 , 2 , 4-oxadiazol-3-yl; 
2-, 3-, 4-, 5- or 8-quinolyl; 1- , 3-, 4-, 5-, 6-, 7- or 
8-isoquinolyl; 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl; 1-, 2-, 

30 4- or 5-isoindolyl; 1-, 5- or 6-phthalazinyl; 2-, 3- or 
5-quinoxalinyl; 2-, 3-, 4-, 5- or 6-benzofuranyl; 2-, 3-, 
4-, 5- or 6-benzothienyl; 2-, 4-, 5- or 6-benzothiazolyl; 
1-, 2-, 4-, 5- or 6-benzimidazolyl; and non-aromatic 
heterocyclic groups such as 1-, 2- or 3-pyrrolidinyl; 1-, 

35 2-, 4- or 5-imidazolidinyl; 2- or 4-imidazolinyl; 2-, 3- 
or 4-pyrazolidinyl; piperidino; 2-, 3- or 4-piperidyl; 1- 
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or 2-piperazinyl; morpholino. 

As the "substituents" in the "heterocyclic groups 
which may have substituents" , those exemplified as 
"substituents" in the above " 5 to 10 membered aromatic 
5 heterocyclic groups which may have substituents" can be 
used. The number of substituents is, for instance, 1 to 
5, preferably 1 to 3. When the number of substituents is 
2 or more, each substituents can be the same or different. 
Examples of "C^ alkyl" for R 4 include methyl, ethyl, 
10 propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, hexyl. 

Examples of " nitrogen - containing hetero ring" in the 
•nitrogen- containing hetero ring which may have 
substituents" formed by R 3 and R 4 together with the adjacent 
15 nitrogen atoms, include a 5 to 7 membered nitrogen- 
containing hetero ring which contains at least one nitrogen 
atom in addition to carbon atoms and may contain 1 to 3 hetero 
atoms selected from nitrogen, sulfur and oxygen atom. The 
"nitrogen -containing hetero rings" are preferably 
20 piperidine, morpholine, thiomorpholine , piperazine, 
pyrrolidine, etc. 

As the "substituents" in the "nitrogen-containing 
hetero ring which may have substituents" , those exemplified 
as "substituents" in the above "5 to 10 membered aromatic 
25 heterocyclic groups which may have substituents" can be 
used. The number of substituents is, for instance, 1 to 
5, preferably 1 to 3. When the number of substituents is 
2 or more, each substituents can be the same or different. 
The "acyl" is preferably formyl, carboxy, carbamoyl, 
30 optionally halogenated alkyl -carbonyl (e.g. acetyl, 
etc.), C M alkoxy- carbonyl (e.g. methoxycarbonyl, 
ethoxycarbonyl , propoxycarbonyl , tert-butoxycarbonyl, 
etc. ) , C 6 . 14 aryl-carbonyl which may have substituents (e.g. 
benzoyl, 1-naphthoyl, 2-naphthoyl, etc.), C 6 . 14 aryloxy- 
35 carbonyl which may have substituents (e.g. 
pheny loxy car bony 1 , 1 - naphthy loxycarbony 1 , 2 - 
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naphthyloxycarbonyl , etc. ) . C 7 _ 19 aralkyloxy-carbonyl which 
may have substituents (e.g. benzyloxycarbonyl . 
phenethy loxycarbonyl , etc.), a 5 to 6 membered hetero 
ring-carbonyl which may have substituents (e.g. 
5 nicotinoyl, etc.). mono-C^ alkyl- carbamoyl (e.g. 

methylcarbamoyl , ethylcarbamoyl # etc.), di-C^ alkyl - 
carbamoyl (e.g. dimethylcarbamoyl , diethylcarbamoyl, 
ethylmethylcarbamoyl, etc. ) , C 6 . 14 aryl- carbamoyl which may 
have substituents (e.g. phenylcarbamoyl , 4- 

1 0 me thoxy phenylcarbamoyl , 3,4- dime thoxyphenylcarbamoyl , 
etc.), aromatic hetero ring -carbamoyl which may have 
substituents (e.g. 2-pyridinylcarbamoyl, 2- 
quinolinylcarbamoyl etc.), optionally halogenated C^ 6 
alkylsulfonyl (e.g. methylsulf onyl , etc.), C 6 . 14 

15 arylsulfonyl which may have substituents (e.g. 
phenylsulfonyl etc.), etc. 

Here, as "optionally halogenated C x _ 6 alkyl -carbonyl" 
and "optionally halogenated C 7 _ 19 aralkylsulfonyl" , those 
exemplified as "substituents" in the above "C 7 . 19 aralkyl 

20 which may have substituents" can be used. 

As Wc 6-i4 aryl-carbonyl which may have substituents", 
"substituents" in the above "5 to 7 membered saturated 
cyclic amino which may have substituents" can be used. 
As " c 6-i4 aryloxy- carbonyl which may have 

25 substituents", "C 7 _ 19 aralkyloxy-carbonyl which may have 
substituents" , "5 to 6 membered hetero ring-carbonyl which 
may have substituents". "aromatic hetero ring -carbamoyl 
which may have substituents" and "C 6 . J4 arylsulfonyl which 
may have substituents", those exemplified as 

30 "substituents" in the above "hydrocarbon groups which may 
have substituents" can be used. 

As *C 6 _ U aryl- carbamoyl which may have substituents", 
those exemplified as "substituents" in the above "cyclic 
group which may have substituents" can be used. 

35 

Examples of the above "acylamino" include amino which 
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is substituted by 1 or 2 of the above "acyl" . Preferably, 
acylamino of the formulae : -NR 5 -COR 6 . -NR 5 -C00R 6 °, -NR 5 - 
S0 2 R 6 °. - NR 5 - CONR 6B R 6b . -PO( -OR 5 ) -OR 6 , or -P0 2 -R 6 wherein R s 
is hydrogen atom or alkyl; R 6 has the same meaning as 

5 the above R 3 ; R 6a has the same meaning as the above R 3 °; and 
R 6b has the same meaning as R 4 ], can be mentioned. 

As "C^ alkyl" for R 5 , the same one as in "C^ alkyl" 
for the above R 4 can be mentioned. 

The •acylamino" is preferably f ormylamino, optionally 

10 halogenated C 1-6 alkyl- carboxamide (e.g. 

methylcarboxamide , trif luoromethylcarboxamide , 
isopropylcarboxamide, etc.), C 6 _ 14 aryl- carboxamide which 
may have subs tituents (e.g. phenylcarboxamide # 2- 
methoxyphenylcarboxamide . 4 -methoxyphenylcarboxamide . 

15 etc.). N-(C 6 _ 14 aryl-carbonyl which may have 
substituents)-!*- alkylamino (e.g. N-4- 
methoxybenzoyl-N-methylamino. etc.). C 7 . 19 aralkyl- 
carboxamide which may have substituents (e.g. 
benzylcarboxamide . etc.). aromatic hetero ring- 

20 carboxamide which may have substituents (e.g. 

benzothiophen-2-ylcarboxamide, etc. ) , optionally 
halogenated C 1-6 alkoxy- carboxamide (e.g. 
methoxycarboxamide . ethoxycarboxamide , 
propoxycarboxamide . butoxycarboxamide , etc . ) , C 6 _ 14 

25 arylamino-carbonylamino which may have substituents (e.g. 
phenylaminocarbonylamino, etc.), optionally halogenated 
C x _ 6 alkylsulfonylamino (e.g. methylsulf onylamino . 
trifluoromethylsulfonylamino. ethylsulf onylamino. etc.). 
C 6 -i4 arylsulf onylamino which may have substituents (e.g. 

30 4 -methoxyphenylsulf onylamino , etc . ) . 

Here, as "substituents" in "C 6 _ 14 aryl -carboxamide 
which may have substituents" , "N-(C 6 _ 14 aryl-carbonyl which 
may have substituents) -N-C 1-6 arylkylamino" , "C 7 . 19 
aralkyl- carboxamide which may have substituents". 

35 "aromatic hetero ring -carboxamide which may have 

substituents". "C 6 . 14 arylamino-carbonylamino which may 
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have substituents" and "C 6 . 14 arylsulf onylamino which may 
have substituents" , those exemplified as "substituents" in 
the above "C 7 . 19 aralkyl which may have subsituents" can be 
mentioned. The number of substituents is, for instance, 
5 1 to 5, preferably 1 to 3. When the number of substituents 
is 2 or more, each substituents can be the same or different . 

Examples of the above "acyloxy" include oxy 
substituted by one of the above "acyl". Preferably, 

♦10 acyloxy of the formulae : -O-COR 7 , -O-COOR 7 , -0-CONHR 7 , 
-PO(OH)-OR 7 or -P0 2 -R 7 wherein R 7 has the same meaning as 
the above R 3 . can be mentioned. 

The "acyloxy" is preferably optionally halogenated 
alkyl-carbonyloxy (e.g. acetoxy, propanoyloxy, etc.), 

15 C 6 _ 14 aryl-carbonyloxy which may have substituents (e.g. 
benzoyloxy, 4-methoxybenzoyloxy, etc.), optionally 
halogenated C x . 6 alkoxy-carbonyloxy (e.g. 
me thoxycarbonyloxy , trif luoromethoxycarbonyloxy , 
ethoxycarbonyloxy , propoxycarbonyloxy , 

20 butoxycarbonyloxy, etc.), mono-C^ alkyl-carbamoyloxy 
(e.g. methylcarbamoyloxy, ethylcarbamoyloxy , etc.). di- 
C^fi alkyl-carbamoyloxy (e.g. dime thy lcarbamoyloxy , 
diethylcarbamoyloxy, etc.), C 6 . 14 aryl-carbamoyloxy which 
may have substituents (e.g. phenyl car bamoyloxy, 

25 naphthylcarbamoyloxy, etc.), nicotinyloxy , etc. 

As * substituents- in "C 6 . 14 aryl-carbonyloxy which may 
have substituents" and *C 6 . a4 aryl-carbamoyloxy which may 
have substituents" , those exemplified as "substituents" in 
the above "C 7 _ 19 aralkyl which may have substituents" can 

30 be mentioned. The number of substituents is , for instance, 
1 to 5, preferably 1 to 3. When the number of substituents 
is 2 or more, each substituents can be the same or different. 



35 



Examples of the "5 to 7 membered non-aromatic 
heterocyclic groups which may have substituents" , which is 
"substituents" in "cyclic group which may have 
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substituents" for Ar 1 , include 4 , 5-dihydro-l , 3-oxazol- 
2~yl , 4 , 5-dihydro-l , 3-thiazol-2-yl , 4 , 5-dihydro-lH-2- 
imidazolyl. As "substituents" in the "5 to 7 membered 
non- aromatic heterocyclic groups which may have 

5 substituents", those exemplified as "substituents" in the 
above "5 to 7 membered saturated cyclic amino which may have 
substituents" can be used. 

As "acyl", "acyloxy" and "acylamino", which are 
"substituents" in the "cyclic group which may have 

10 substituents" forAr 1 , those exemplified as "substituents" 
in the above "5 to 10 membered aromatic heterocyclic groups 
which may have substituents" can be used. 

Regarding "aromatic hetero ring-C^ alkoxy" which is 
"substituents" in the "cyclic group which may have 

15 substituents" for Ar 1 , as "aromatic hetero ring", those 
exemplified as the above R 3 can be used. Examples of "C^ 6 
alkoxy" include methoxy, ethoxy, propoxy, butoxy, 
penty loxy . 

20 "Substituents" in the "cyclic group which may have 

substituents" for Ar 1 are preferably halogen atom 
(preferably fluorine, chlorine and bromine, etc.); nitro; 
C 10 alkylenedioxy (preferably methylenedioxy, etc.); 
optionally halogenated alkyl (preferably, methyl, 

25 ethyl, propyl, trifluoromethyl, etc.); hydroxy-C^ alkyl 
(preferably hydroxymethyl , etc.); optionally halogenated 
C 3 . 6 cycloalkyl (preferably cyclohexyl, etc.); optionally 
halogenated alkoxy (preferably methoxy, ethoxy, etc. ) ; 
optionally halogenated C x . 6 alkylthio (preferably 

30 methylthio, etc. ) ; hydroxy; C 7 . 19 aralkyloxy which may have 
substituents (preferably, 1 to 3 substituents selected from 
halogen atom, optionally halogenated alkyl, optionally 
halogenated alkoxy, optionally halogenated Ci. 6 
alkylthio, etc.) (preferably benzyloxy, 4- 

35 methoxybenzyloxy, 3-methoxybenzyloxy, 4-f luorobenzyloxy, 
4-methylthiobenzyloxy, 4-ethylbenzyloxy, etc.); C 6 . 14 
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aryloxy which may have substituents (preferably, 1 to 3 
optionally halogenated alkoxy, etc.) (preferably 
phenyloxy, 4-methoxyphenyloxy, etc.); amino; mono-C^ 
alkylamino (preferably met hylamino, etc.); di-C^g 
5 alkylamino (preferably dimethylamino , etc.); 5 to 7 

membered saturated cyclic amino which may have substituents 
(preferably 1 to 3 oxo) and may be condensed with a benzene 
ring (preferably l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl, 
etc.); 5 to 7 membered non-aromatic heterocyclic groups 
10 which may have substituents (preferably 4,5-dihydro- 

1.3- oxazol-2-yl, etc.); formyl; carboxy; C 6 _ l4 aryl- 
carbonyl which may have substituents (preferably benzoyl, 
etc.); C 6 . 14 aryl- carbamoyl which may have substituents 
(preferably, 1 to 3 optionally halogenated alkoxy, etc. ) 

1 5 ( preferably , phenylcarbamoyl , 4 -methoxyphenylcarbamoyl , 

3 . 4 - dimethoxyphenylcarbamoyl , etc . ) ; aromatic hetero 
ring -carbamoyl which may have substituents (preferably 
2-pyridinylcarbamoyl, 2-quinolinylcarbamoyl, etc. ); C lm6 
alkoxy - carbony 1 ( preferably me thoxy carbony 1 , 

20 ethoxycarbonyl , etc.); optionally halogenated 

alkyl-carboxamide (preferably methylcarboxamide , 
trif luoromethylcarboxamide, isopropylcarboxamide , etc.); 
C 6-i4 aryl-carboxamide which may have substituents 
(preferably, 1 to 3 optionally halogenated alkoxy, etc. ) 

25 (preferably phenylcarboxamide , 2- 

methoxyphenylcarboxamide , 4 -methoxyphenylcarboxamide , 
etc. ) ; C 7 . 19 aralkyl-carboxamide which may have substituents 
(preferably benzylcarboxamide, etc.); aromatic hetero 
ring-carboxamide which may have substituents (preferably 

30 benzothiophen-2-ylcarboxamide, etc.); N-(C 6 _ 14 aryl- 

carbonyl which may have substituents (preferably, 1 to 3 
optionally halogenated C x „ 6 alkoxy, etc. ) ) -N-C^ alkylamino 
(preferably N- 4 -methoxybenzoyl-N-methylamino, etc.); C 6 . 14 
arylamino- carbony lamino which may have substituents 

35 (preferably phenylaminocarbonylamino, etc.); C 6 . I4 

arylsulfonylamino which may have substituents (preferably, 
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1 to 3 optionally halogenated C a . 6 alkoxy, etc. ) (preferably 
4-methoxyphenylsulfonylamino, etc.); C 6 . 14 aryl- 
carbonyloxy which may have substituents (preferably, 1 to 
3 optionally halogenated C 1-6 alkoxy, etc.) (preferably 

5 4-methoxybenzoyloxy, etc.); oxo; carboxy-C^ alkyl 

(preferably carboxyethyl . etc.); alkoxy-carbonyl-C a _ 
6 alkyl (preferably methoxycarbonylmethyl, etc.); C 7 . 19 
aralkyl which may have substituents (preferably 1 to 3 
halogen atom) (preferably benzyl, 2,4-dichlorobenzyl, 

10 etc.); aromatic hetero ring-C x . 6 alkoxy (preferably 2- 
qunolylmethoxy, etc.); cyano, etc. 

When " cyclic group" in "cyclic group which may have 
substituents" for Ar 1 is a non-aromatic cyclic hydrocarbon 
group or a non-aromatic heterocyclic group, C 6 . 14 aryl which 

15 may have substituents (preferably, 1 to 3 substituents 
selected from halogen atom, alkylenedioxy , optionally 
halogenated Cj_ 6 alkyl, optionally halogenated C x . 6 alkoxy, 
etc.) (preferably phenyl, 4-f luorophenyl, 1,3- 
benzodioxol- 5 -yl , 4-chlorophenyl , 4-methylphenyl , 4 - 

20 methoxyphenyl) , hydroxy, C 7 . 19 aralkyloxy-carbonyl 

(preferably benzyloxycarbonyl) , C 7 . 19 aralkyl (preferably 
benzyl), etc., can be used as a preferable substituent. 

Ar 1 is preferably phenyl, biphenylyl (preferably 
25 4-biphenylyl, 2 -biphenylyl ) , phenyl -pyr idyl (preferably 
6-phenyl-3-pyridyl, 5-phenyl-2-pyridyl) , phenyl-furyl 
(preferably 5-phenyl-2-furyl) , phenyl -isoxazolyl 
(preferably 3-phenyl-isoxazol-5-yl) , diphenyl-oxazolyl 
(preferably 2 , 4-diphenyl-l , 3-oxazol-5-yl) , pyridyl- 
30 phenyl (preferably 4- ( 4 -pyridyl) phenyl, 4- (3- 

pyridyl ) phenyl ) , phenyl- pyr imidinyl (preferably 2- 
phenyl-5-pyrimidinyl) , benzofuranyl-phenyl (preferably 
4-(2-benzofuranyl)phenyl) , furyl- phenyl (preferably 4- 
( 2 - furyl ) phenyl ) , t erpheny 1 ( preferably 4,4' - 1 erphenyl ) , 
35 thienyl- phenyl (preferably 4- ( 2 -thienyl) phenyl) , indolyl 
(preferably 2-indolyl, 3-indolyl), naphthyl-oxadiazolyl 
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( preferably 3 - ( 2 -naphthyl ) - 1 , 2 , 4 -oxadiazol- 5 -yl ) , 
benzofuranyl -oxadiazole (preferably 3- (2 -benzofuranyl) - 
l,2,4-oxadiazol-5-yl) , benzothienyl (preferably 2- 
benzothienyl) , benzofuranyl (preferably 2 -benzofuranyl) , 
5 fluorenyl (preferably 2-f luorenyl) , pyridyl-pyrrolyl 
(preferably 3- (4-pyridyl)pyrrolyl) , thioxantheny 1 ; 
each of which may have 1 to 3 (preferably 1 or 2 ) substituents 
selected from the group consisting of halogen atom 
(preferably fluorine, chlorine, bromine, etc.); nitro; C 10 

10 alkylenedioxy (preferably me thy lenedioxy, etc.); 

optionally halogenated C M alkyl (preferably methyl, 
ethyl, propyl, trif luoromethyl , etc.); hydroxy-C x _ 6 alkyl 
(preferably hydroxymethyl , etc.); optionally halogenated 
C 3 -6 cycloalkyl (preferably cyclohexyl, etc.); optionally 

15 halogenated Cj_ 6 alkoxy (preferably methoxy, ethoxy, etc. ) ; 
optionally halogenated C^ 6 alkythio (preferably 
methylthio, etc. ) ; hydroxy; C 7 . 19 aralkyloxy which may have 
substituents (preferably, 1 to 3 substituents selected from 
halogen atom, optionally halogenated alkyl, optionally 

20 halogenated C x _ 6 alkoxy, optionally halogenated 
alkylthio, etc.) (preferably ben zyloxy, 4- 
methoxybenzyloxy, 3-methoxybenzyloxy, 4 -fluoroben zyloxy, 
4 -methyl thiobenzyloxy, 4-ethylbenzyloxy , etc. ); C 6 . 14 
aryloxy which may have substituents (preferably, 1 to 3 

25 optionally halogenated alkoxy, etc.) (preferably 
phenyloxy, 4-methoxyphenyloxy , etc.); amino; mono-Cj.e 
alkylamino ( preferably methylamino , etc.); di-C^ 
alkylamino ( preferably dimethylamino , etc . ) ; 5 to 7 
membered saturated cyclic amino which may have substituents 

30 (preferably 1 to 3 oxo) and may be condensed with a benzene 
ring (preferably l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl, 
etc.); 5 to 7 membered non-aromatic heterocyclic groups 
which may have substituents (preferably 4,5-dihydro- 
l,3-oxazol-2-yl, etc.); formyl; carboxy; C 6 . 14 aryl- 

35 carbonyl which may have substituents (preferably benzoyl, 
etc.); C 6 . 14 aryl- carbamoyl which may have substituents 
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(preferably, 1 to 3 optionally halogenated C^ 6 alkoxy, etc. ) 

( preferably phenylcarbamoyl , 4 -methoxyphenylcarbamoyl , 

3,4-dimethoxyphenylcarbamoyl. etc.); aromatic hetero 

ring -carbamoyl which may have substituents (e.g. 2- 

5 pridinylcarbamoyl , 2-quinolinylcarbamoyl, etc.); Cj. 6 
j» » 

alkoxy-carbonyl (preferably methoxycarbonyl , 
ethoxycarbonyl , etc.); optionally halogenated <V 6 
alkyl -carboxamlde (preferably, methylcarboxamide , 
trifluoromethylcarboxamide, isopropylcarboxamide. etc.); 
10 c 6-i4 aryl- carboxamlde which may have substituents 

(preferably, 1 to 3 optionally halogenated C x _ 6 alkoxy , etc. ) 
(preferably phenylcarboxamide , 2- 

methoxyphenylcarboxamide , 4 -methoxyphenylcarboxamide , 
etc. ) ; C 7 . 19 aralkyl- carboxamlde which may have substituents 

15 (preferably benzylcarboxamide , etc.); aromatic hetero 
ring -carboxamlde which may have substituents (preferably 
benzothiophen-2-ylcarboxamide, etc.); N-(C 6 . l4 aryl- 
carbonyl which may have substituents (preferably, 1 to 3 
optionally halogenated C x ., alkoxy, etc. ) ) -N-C^ alkylamino 

20 (preferably N- 4 -methoxybenzoyl-N-methylamlno, etc.); C 6 _ 14 
arylamino-carbonylamino which may have substituents 
( preferably phenylaminocarbonylamino , etc . ) ; C 6 _ 14 
arylsulf onylamino which may have substituents (preferably, 
1 to 3 optionally halogenated C x . 6 alkoxy, etc. ) (preferably 

25 4 -methoxyphenylsulf onylamino, etc.); C 6 _ 14 aryl- 

carbonyloxy which may have substituents (preferably, 1 to 
3 optionally halogenated C M alkoxy, etc.) (preferably 
4-methoxybenzoyloxy, etc.); oxo; carboxy-Ci.e alkyl 
(preferably carboxyethyl, etc.); C M alkoxy -carbonyl-C^ 

30 6 alkyl (preferably methoxycarbonylmethyl , etc.); C 7 . l9 
aralkyl which may have substituents (preferably 1 to 3 
halogen atom) (preferably benzyl, 2, 4-dichlorobenzyl, 
etc.); aromatic hetero ring-C x _ 6 alkoxy (preferably 2- 
qunolylmethoxy, etc.); and cyano. 

35 Further, preferable examples of Ar x include 

piperidinyl (preferably piperidino) , piperazinyl. 
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pyrrolidinyl , dihydropyridyl , tetrahydropyridyl; each of 
which may have 1 or 2 substituents selected from the group 
consisting of oxo, C 6 . 14 aryl which may have substituents 
(preferably, 1 to 3 substituents selected from halogen 
5 atom, Cj.3 alkylenedioxy , optionally halogenated C 1 . 6 alkyl, 
optionally halogenated C x _ 6 alkoxy, etc.) (preferably 
phenyl, 4-f luorophenyl, l,3-benzodioxol-5-yl, 4- 
chloropheny 1 , 4-methylphenyl, 4-methoxyphenyl) , hydroxy, 
C W9 aralkyloxy-carbonyl (preferably benzyloxycarbonyl) 

10 and C 7 . 19 aralkyl (preferably benzyl). 

Ar l is more preferably, phenyl, biphenylyl (preferably 
4-biphenylyl) or phenyl -pyr idyl (preferably 6-phenyl-3- 
pyridyl, 5 -phenyl- 2 -pyr idyl ) ; each of which may have 1 or 
2 substituents selected from the group consisting of 

15 halogen atom (preferably fluorine, chlorine, bromine, 
etc.); optionally halogenated alkyl (preferably 
methyl, ethyl, propyl, trif luoromethyl, etc.); optionally 
halogenated alkoxy (preferably methoxy, ethoxy, etc. ) ; 
C 7 . 19 aralkyloxy which may have substituents (preferably, 

20 1 to 3 substituents selected from halogen atom, optionally 
halogenated C L . 6 alkyl, optionally halogenated C lm6 alkoxy, 
optionally halogenated C x _ 6 alkyl thio, etc.) (preferably 
benzyloxy, 4-methoxybenzyloxy , etc.); C 6 . 14 aryloxy which 
may have substituents (preferably, 1 to 3 optionally 

25 halogenated alkoxy, etc.) (preferably phenyloxy, 
etc.); C 6 . 14 aryl-carbonyl which may have substituents 
(preferably, 1 to 3 optionally halogenated alkoxy, etc. ) 
(preferably benzoyl, etc.); C 6 . 14 aryl -carbamoyl which may 
have substituents (preferably, 1 to 3 optionally 

30 halogenated alkoxy , etc . ) (preferably phenylcarbamoyl , 
4 -methoxyphenylcarbamoyl , 3 , 4 -dimethoxyphenylcarbamoyl , 
etc.); aromatic hetero ring -carbamoyl which may have 
substituents (e.g. 2-pyridinylcarbamoyl, 2- 
quinolinylcarbamoyl, etc.); C 6 . 14 aryl-carboxamide which 

35 may have substituents (preferably, 1 to 3 optionally 
halogenated C x . 6 alkoxy, etc.) (preferably 
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phenylcarboxamide, 2-methoxyphenylcarboxamide, 4- 
methoxyphenylcarboxamide , etc.); C 7 . 19 aralkyl-carboxamide 
which may have substituent s ( preferably benzylcarboxamide , 
etc.); aromatic hetero ring-carboxamide (preferably 

5 benzothiophen-2-ylcarboxamide, etc.); N-(C 6 . 14 aryl- 

carbonyl which may have substituent s (preferably, 1 to 3 
optionally halogenated alkoxy, etc. ) ) -N-C x . 6 alkylamino 
(preferably N-4-methoxybenzoyl-N-methylamino, etc.); C 6 _ 14 
arylamino-carbonylamino which may have substituents 

10 (preferably phenylaminocarbonylamino , etc.); C 6 _ 14 

arylsulf onylamino which may have substituents (preferably , 
1 to 3 optionally halogenated alkoxy, etc. ) (preferably 
4 -methoxyphenylsulf onylamino, etc.); and C 6 _ 14 
arylcarbonyloxy which may have substituents (preferably, 

15 1 to 3 optionally halogenated alkoxy, etc. ) (preferably 
4 -methoxybenzoyloxy , etc . ) . 

Further, preferable examples of Ar 1 include 
piperidino, piperazinyl or pyrrolidinyl; each of which may 
have 1 or 2 substituents selected from the group consisting 

20 of oxo and C 6 . 14 aryl (preferably phenyl) which may have 
substituents [preferably halogen atom (preferably 
fluorine, chlorine, bromine, etc.), optionally halogenated 
C x _ 6 alkyl (preferably methyl, ethyl, propyl, 
trif luoromethyl , etc.) or optionally halogenated C x . 6 

25 alkoxy (preferably methoxy, ethoxy, etc.)]. 

The "spacer having a main chain of 1 to 6 atoms" means 
a space in which 1 to 6 atoms are linked. Here, the "number 
of atoms in the main chain" is counted so that the number 
30 of atoms in the main chain is minimum. For instance, the 
number of atoms of 1, 2-cyclopentylene is counted as 2, and 
the number of atoms of 1 , 3-cyclopentylene is counted as 3. 

Examples of the "spacer having a main chain of 1 to 
6 atoms" include a bivalent group consisting of 1 to 3 
35 species selected from -0-, -S-, -CO-, -SO-, -S0 2 - , -NR 8 - 
(R fi is hydrogen atom, optionally halogenated C x _ 6 alkyl. 
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optionally halogenated C x . 6 alkyl -carbonyl, optionally 
halogenated C^ 6 alkylsulf onyl ) , bivalent C x _ e non-cyclic 
hydrocarbon groups which may have substituents, and 
bivalent C 5 _ 8 monocyclic non-aromatic hydrocarbon groups. 
5 Here, as "optionally halogenated alkyl", those 

exemplified as "substituents" in the above "cyclic group 
which may have substituents" can be used. 

As "optionally halogenated alkyl -carbonyl" and 
"optionally halogenated C a . 6 alkylsulf onyl" , those 
10 exemplified as "substituents" in the above *C 7 _ 19 aralkyl 
which may have substituents" can be used. 

Examples of "bivalent non- cyclic hydrocarbon 
groups" in the "bivalent non-cyclic hydrocarbon groups 
15 which may have substituents" include 

(1) alkylene (e.g. -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, - 
(CH 2 ) 4 -. -(CH 2 ) 5 -, -(CH 2 ) 6 -, -CH(CH 3 )-,-C(CH 3 ) 2 -, - 
(CH(CH 3 )) 2 -, -(CH 2 ) 2 C(CH 3 ) 2 -, -(CH 2 ) 3 C(CH 3 ) 2 -, etc.); 

(2) C 2 . 6 alkenylene (e.g. -CH=CH-, -CH 2 -CH=CH-, - 
20 C(CH 3 ) 2 -CH=CH-, -CH 2 -CH=CH-CH 2 -, -Crf 2 -CH 2 -CH=CH- , -CH=CH- 

CH=CH-, -CH=CH-CH 2 -CH 2 -CH 2 -, etc.); 

(3) C 2 . 6 alkynylene (e>.g. -C=C-, -CH 2 -C=C-, -CH 2 -C 
=C-CH 2 -CH 2 -, etc.) 

each of which may have 1 to 5, preferably 1 to 3, halogen 
25 atoms (e.g. fluorine, chlorine, bromine, iodine, etc.). 

The "bivalent C x _ 6 non-cyclic hydrocarbon groups" may 
have 1 to 5, preferably 1 to 3 substituents at a 
substitutable position. Examples of such substituents 
include halogen atom (e.g. fluorine, chlorine, bromine, 
30 iodine, etc.), hydroxy, C^ 6 alkyl -carbonyloxy (e.g., 
acetoxy, etc.). 

As the "bivalent C s . a monocyclic non- aromatic 
hydrocarbon groups", for instance, bivalent groups formed 
35 by removing an optional two hydrogen atoms from C 5 . e 

cycloalkane or C s , 8 cycloalkene , can be mentioned . Concrete 
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examples include 1 , 2-cyclopentylene; 1 , 3-cyclopentylene; 
1, 2-cyclohexylene; 1 ,3-cyclohexylene; 1 , 4-cyclohexylene; 
1 , 2-cycloheptylene; 1 , 3-cycloheptylene; 1,4- 
cyclohep t ylene ; 3 - cyclohxen -1,4 - y lene ; 3 - cyclohexen - 
5 1,2 -ylene; 2, 5-cyclohexadien-l , 4 -ylene. Especially, C 5 . e 
cycloalkylene is preferable. 

The "spacer having a main chain of 1 to 6 atoms" is 
preferably a bivalent group consisting of 1 to 3 species 
selected from -0-, -S-, -CO-. -SO-, -S0 2 -, -NR 6 - (R 8 has 
10 the same meaning as defined above) and optionally 

halogenated bivalent C x _ 6 non-cyclic hydrocarbon groups. 

Preferred examples of the " spacer having a main chain 
of 1 to 6 atoms" include 

(1) C x _ 6 alkylene (e.g. -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, - 
15 (CH 2 ) 4 -, -(CH a ) 5 -, ~(CH 2 ) 6 -, -CHCH 3 -, -C(CH 3 ) 2 -. -CH(CF 3 )-, 

-(CH(CH 3 )) 2 -, -(CF 2 ) 2 -. -(CH 2 ) 2 C(CH 3 ) 2 -, - (CH 2 ) 3 C(CH 3 ) 2 - , 
etc . ) ; 

(2) C 2 . 6 alkenylene (e.g. -CH=CH-, -CH 2 -CH=CH-, - 
CH 2 -CF=CH-, -C(CH 3 ) 2 -CH«CH-, -CH 2 -CH=CH-CH 2 - , -CH 2 -CH 2 - 

20 CH=CH-, -CH=CH-CH=CH-, -CH=CH-CH 2 -CH 2 -CH 2 - . etc.); 

(3) C 2 . 6 alkynylene (e.g. -C=C- , -CH 2 -C=C-, -CH 2 -C 
=C-CH a -CH 2 -, etc.); 

(4) -(CH 2 ) wl O(CH 2 ) w2 -, -(CH 2 ) wl S(CH 2 ) w2 -, 

- ( CH 2 ) wl CO ( CH 2 ) w2 - , - ( CH 2 ) wl SO ( CH 2 ) w2 - , 
25 - ( CH 2 ) wl S0 2 ( CH 2 ) w2 - , - ( CH 2 ) wl NR 8 ( CH 2 ) w2 - ; 

(5) -(CH 2 ) w3 C0NR 8 (CH 2 ) w4 -, - (CH 2 ) w3 NR e CO(CH 2 ) w4 - , 

- ( CH 2 ) w3 S0 2 NR 8 ( CH 2 ) w4 - , - ( CH 2 ) w3 NR 8 S0 2 ( CH 2 ) w4 - , 
-(CH 2 ) w3 COO(CH 2 ) 

(6) -(CH 2 ) w5 NR 8 C0NR 8 (CH 2 ) w6 -; 

30 ( 7 ) - ( CH 2 ) w7 CONR 8 - ( CH 2 ) w8 -CONR 8b - ( CH 2 )^- ; 

-CH=CH-CONR 8 - ; -CH=CH-S0 2 NR 8 - ; 
wherein R 8 has the same meaning as defined above; R 8b has 
the same meaning as R 8 ; wl and w2 is an integer of 0 to 
5, arid wl + w2 is 0 to 5; w3 and w4 is an integer of 0 to 

35 4, and w3 + w4 is 0 to 4; w5 and w6 is an integer of 0 to 
3, and w5 + w6 is 0 to 3; w7, w8 and w9 is an integer of 
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0 to 2, and w7 + w8 + w9 is 0 to 2. 

The "spacer having a main chain of 1 to 6 atoms" for 
X, is preferably - (CH 2 ) wl O(CH 2 )w 2 - (symbols have the same 
5 meaning as defined above), -CONR flc -, -NR 8c CO-, -CH=CH- 
CONR flc -, -S0 2 NR 8c - (R 8 is hydrogen atom or C x _ 6 alkyl); more 
preferably -CONR 8c - , -NR 8c CO- . -CH=CH-CONR 8c - , -S0 2 NR 8c - (R 8 
has the same meaning as defined above) ; especially 
preferably -CONH-, -NHCO-, etc. 

10 The "spacer having a main chain of 1 to 6 atoms" for 

Y, is preferably optionally halogenated bivalent C 2 . 6 
non-cyclic hydrocarbon groups. - (CH 2 ) w3 CONH(CH 2 )„ 4 - , - 
(CH 2 )„ 3 COO(CH 2 ) w4 - ( symbols have the same meaning as defined 
above); more preferably C 10 alkylene (e.g. -CH 2 -, -(CH 2 ) 2 -, 

15 -(CH 2 ) 3 -, etc.), -(CH 2 ) w3 CONH(CH 2 ) w4 -, - (CH 2 ) w3 COO(CH 2 ) w4 - 
( symbols have the same meaning as defined above); 
especially preferably C x _ 3 alkylene (e.g. -CH 2 -, -(CH 2 ) 2 -, 
-{CH 2 ) 3 -, etc.), etc. 

20 As "substituents" and "monocyclic aromatic rings" in 

"monocyclic aromatic rings which may be condensed with 4 
to 8 membered non-aromatic rings, and may have further 
substituents" for Ar, those exemplified as "substituents" 
and "cyclic group" in the "cyclic group which may have 

25 substituents" for the above Ar 1 can be used. The number 
of substituents is, for instance, 1 to 5, preferably 1 to 
3. When the number of substituents is 2 or more, each 
substituents can be the same or different. 

The substituents are preferably formyl, optionally 

30 halogenated C x _ s alkyl -carbonyl, optionally halogenated C^ 6 
alkylsulf onyl , etc . 

Here, as "optionally halogenated C 1-6 alkyl -carbonyl" 
and "optionally halogenated G x . 6 alkylsulf onyl" , those 
exemplified as "substituents" in "C 7 . 19 aralkyl which may 

35 have substituents" can be used respectively. 
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Examples of "4 to 8 membered non-aromatic rings" in 
the "monocyclic aromatic rings which may be condensed with 
4 to 8 membered non-aromatic rings, and may have further 
substituents" include C 4 . e monocyclic non-aromatic 

5 hydrocarbon rings, 4 to 8 membered monocyclic non-aromatic 
hetero rings. 

Examples of the w C 4 . e monocyclic non -aromatic 
hydrocarbon rings" include C 4 . 8 cycloalkane and C;. e 
cycloalkene. Concrete examples include cyclobutane, 

10 cyclopentane, cyclohexane, cycloheptane , cyclooctane, 
cyclopentene , cyclohexene , cycloheptene . Especially f 
cyclopentane, cyclohexane, cyclobutane, etc. are 
preferable • 



15 aromatic hetero rings" include azetidine, pyrrolidine, 
pyrroline, pyrazolidine , 2- or 3-pyrazoline, imidazoline, 
piperidine, piperazine, azepine, azokane, oxane, oxine, 
oxepane, oxazolidine, 2-oxazoline, thiazolidine, 2- 
thioazoline , morpholine , thiomorpholine . 

20 The above " 4 to 8 membered non-aromatic rings" may have 

1 to 3 substituents at a substitutable position. Examples 
of such substituents include optionally halogenated C x . 6 
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.). 

25 cyano, hydroxy. 

Regarding Ar, concrete examples of "monocyclic 
aromatic rings which may be condensed with .4 to 8 membered 
non-aromatic rings, and may have further substituents" 
30 include 



Examples of the "4 to 8 membered monocyclic non- 
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CO CO °? °? °? 

f # • * 

CO 



H 




CO CO °? 00 CO 

> * » » • 

Ar is preferably benzene, pyridine, or rings of the 
5 formulae : 

! 03' GO. CO. CO 

), cx?>. Cq . cy>. 

wherein is a single bond or double bond; each of m 

and n is an integer of 1 to 4. 
10 Ar is more preferably benzene, pyridine, rings of the 

formulae : 

co oo co °9 co 




CO ..CO CO. CO 

°0 00 CO 




N 
H 



etc. 

15 As the " hydrocarbon groups which may have 

substituents" for R 1 and R 2 , those exemplified as the aboveR 3 
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can be used. 

The "hydrocarbon groups which may have substituents" 
are preferably m C^ 6 alkyl which may have substituents" . 
Here, examples of "C^ alkyl" in the n C x . 6 alkyl which 
5 may have substituents" include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert -butyl, pentyl, 
hexyl. Especially, methyl, ethyl, propyl, etc. are 
preferable . 

Examples of "substituents" in the "C x . 6 alkyl which may 

10 have substituents" include halogen atom (e.g. fluorine, 
chlorine, bromine, iodine , etc .) , C 10 alkylenedioxy (e.g. 
methylenedioxy, ethylenedioxy etc . ) , nitro, cyano, 
optionally halogenated C 3 . 6 cycloalkyl, optionally 
halogenated C x _ 6 alkoxy, optionally halogenated C 1-6 

15 alkylthio, hydroxy, amino, mono-C^ alkylamlno (e.g. 
methy lamino , ethylamino , propylamino , is opropylamino , 
butylamino, etc.), di-C 2 . 6 alkylamino (e.g. dime thy lamino, 
diethylamino , dipropy lamino , dibutylamino , 
ethylmethylamino, etc.), formyl, carboxy, carbamoyl, 

20 thiocarbamoyl , optionally halogenated alkyl-carbonyl, 
optionally halogenated alkoxy -carbonyl (e.g. 
methoxycarbony 1 , ethoxycarbonyl , propoxycarbonyl , tert - 
butoxycarbonyl, etc.), mono-C^ alkyl -carbamoyl (e.g. 
methy lcarbamoyl, ethylcarbamoyl , etc.), di-C x . 6 alkyl - 

25 carbamoyl (e.g. dimethy lcarbamoyl , diethylcarbamoyl , 
ethylmethylcarbamoyl etc.), optionally halogenated C x _ 6 
alkylsulf onyl , formylamino, optionally halogenated C t . 6 
alkyl -carboxamide, alkoxy- carboxamide (e.g. 
methoxycarboxamide , ethoxycarboxamide , 

30 propoxycarboxamide , butoxycarboxamide , etc.), 
alkylsulf onylamino (e.g. me thylsulfony lamino, 
ethylsulfonylamino, etc.), alkyl -carbonyloxy (e.g. 
acetoxy, propanoyloxy , etc.), C x _ 6 alkoxy- carbonyloxy (e.g. 
methoxycarbonyloxy , ethoxycarbonyloxy , 

35 propoxycarbonyloxy , butoxycarbonyloxy , etc.), mono-C 1-6 
alkyl -carbamoyloxy (e.g. methylcarbamoyloxy , 
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ethylcarbamoyloxy , etc.). di-C^ alkyl-carbamoyloxy (e.g. 
dimethylcarbamoyloxy, diethylcarbamoyloxy, etc.), and 
aromatic groups which may have substituents. The number 
of substituents is, for instance, 1 to 5, preferably 1 to 
5 3. When the number of substituents is 2 or more, each 
substituents can be the same or different. 

Here, as "optionally halogenated C 3 _ 6 cycloalkyl, " , 
"optionally halogenated C^* alkoxy" and "optionally 
halogenated alkylthio", those exemplified as 

10 "substituents" in the above "cyclic group which may have 
substituents" can be used. 

As "optionally halogenated C^* alkyl-carbonyl, ■ , 
"optionally halogenated C x _ 6 alkylsulf onyl" and "optionally 
halogenated C x _ 6 alkyl-carboxamide" , those exemplified as 

15 "substituents" in the above "C 7 . 19 aralkyl which may have 
substituents" can be used. 

As "substituents" and "aromatic groups" in the 
"aromatic groups which may have substituents", those 
exemplified as "substituents" and "aromatic groups" in the 

20 "cyclic group which may have substituents" for the above 
Ar 1 can be used. The number of substituents is, for 
instance, 1 to 5, preferably 1 to 3. When the number of 
substituents is 2 or more, each substituents can be the same 
or different. 

25 Examples of "nitrogen-containing hetero rings" in the 

"nitrogen-containing hetero rings which may have 
substituents" formed by R 1 and R 2 together with the adjacent 
nitrogen atom, include 3 to 8 membered nitrogen -containing 
hetero rings which contain at least one nitrogen atom in 

30 addition to carbon atoms, and which may further contain 1 
to 3 hetero atoms selected from nitrogen, sulfur and oxygen 
atom. Concrete examples include aziridine, azetidine, 
morpholine , thiomorpholine , piperidine , piperazine , 
pyrrolidine, hexamethyleneimine , heptamethyleneimine , 

35 hexahydropyrimidine , 1, 4-diazepan, 4,5-dihydro- 

imidazole, and their unsaturated cyclic amines (e.g. 
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1,2, 5,6-tetrahydropyridine, etc.) can be mentioned. 
Especially, morpholine, piperidine, piperazine, 
pyrrolidine . 

As "substituents" in the "nitrogen -containing hetero 
5 rings which may have substituents", for instance, those 
exemplified as "substituents" in the above "5 to 7 membered 
saturated cyclic amino which may have substituents" can be 
used. The number of substituents is, for instance, 1 to 
5, preferably 1 to 3. When the number of substituents is 
10 2 or more, each substituents can be the same or different. 

R 1 and R 2 are preferably Cj. 6 alkyl, more preferably 
methyl, ethyl, propyl, etc. 

Also, it is preferable that R 1 and R 2 , together with 
the adjacent nitrogen atom, form piperidino, 
15 pyrrolidin-l-yl, piperazin-l-yl etc. 

And, it is preferable that at least one of R 1 and R 2 
is alkyl which may have substituents- It is especially 
preferable that both R 1 and R 2 is alkyls which may have 
substituents . 

20 

r 2 can form a spiro ring together with Ar. For 
instance, Ar is a ring of the formula : 




wherein n is an integer of 1 to 4; and Y is methylene; R 2 
25 can form a spiro ring together with Ar. Examples of the 



spiro ring include 




wherein k (ring Ar and N are connected by -(CH 2 ) k -.) is an 
integer of 1 to 4; and other symbols have the same meaning 
30 as defined above. 
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R 2 may form, together with the adjacent nitrogen atom 
and Y, a nitrogen-containing hetero ring which may have 
substituents. Examples of the "nitrogen-containing 
hetero ring which may have substituents" include those 
5 exemplified as the "nitrogen-containing hetero rings which 
may have substituents" formed by R 1 and R 2 together with 
the adjacent nitrogen atom. 

In formula ( I) , preferable examples of the partial 
structural formula : Ar-Y-N(R X )R 2 (symbols have the same 
10 meanings as defined above) include 



15 
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Among the compounds of the formula (I), a compound 
wherein Ar is a ring of the formula : 

Con . CO).. 03\ „ Q?>. 

wherein is a single bond or double bond, n is an integer 

10 of 1 to 4. and each ring may have substituents; 

X is -CONR 8c -, -NR 8c CO~, -CH=CH-CONR 8c - or -S0 2 NR 8c - where R fl 
is hydrogen atom or C 1-6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 
provided that Ar is a ring of the formulae : 




wherein symbols have the same meanings as defined above, 
and each ring may have substituents, when X is -S0 2 NH-; and 
provided that Ar 1 is not biphenylyl which may be 
substituted; when X is -CONH- and Ar is any one of 
20 benzopyran , dihydrobenzopyran , dihyrobenzoxazine , 
dihydrobenzoxazole or tetrahydrobenzoxazepine; 
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( excluding N- [2-(N,N- dime thy lamino ) methyl - 6 - 
tetralinyl ] - 4 -biphenylylcarboxamide ) ; 
namely compound of the formula (!') (excluding N-[2- 
( N , N-dimethy lamino ) methyl- 6 -tetralinyl ] - 4 - 
5 biphenylylcarboxamide ) is a novel compound. 

Preferred examples of compound of the formula ( I ' ) 
Include compound of the formula (I'-l), (I'-2), (I'-3). 
(I'-4), (I'-5), (I'-6), (I'-7), (I'-8), (I'-9) or (I'-IO). 

In the above formulae ( I ') , (I'-l). (I'-2). (I'-3), 
10 (I'-4), (I'-5), (I'-6). (I'-7), <I'-8), (I'-9) and (I'- 
10) , a ring of the formula : 

Cy CO).(X?). O^ Cg?). 

H » etc - 

wherein symbols have the same meanings as above, 

may have further 1 to 3 substituents at substitutable 

15 positions* 

Examples of such substituents include "substituents" 
exemplified in the above Ar. Especially, preferred are 
formyl, optionally halogenated C 1-6 alkyl-carbonyl, 
optionally halogenated alkylsulf onyl , optionally 

20 halogenated alkyl (e.g., methyl, ethyl, propyl, 

isopropyl, butyl, isobutyl, sec -butyl, tert -butyl, pentyl, 
hexyl, etc.), cyano, hydroxy, etc. 

Examples of salts of compound (I) or (I' ) include salts 
25 with inorganic bases , ammonium salts, salts with organic 
bases, salts with inorganic acids, salts with organic 
acids, and salts with basic or acidic amino acids. 

Preferred examples of salts with inorganic bases 
include alkali metal salts such as sodium salts and 
30 potassium salts; alkaline earth metal salts such as calcium 
salts, magnesium salts, barium salts; and aluminum salts. 

Preferred examples of salts with organic bases include 
salts with trimethylamine, triethylamine , pyridine, 
picoline, ethanolamine , diethanolamine, triethanolamine , 
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dicyclohexylamine, N,N-dibenzylethylenediamine . 

Preferred examples of salts with inorganic acids 
include salts with hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, phosphoric acid. 

5 Preferred examples of salts with organic acids include 

salts with formic acid, acetic acid, trif luoroacetic acid, 
fumaric acid, oxalic acid, tartaric acid, maleic acid, 
citric acid, succinic acid, malic acid, methanesulf onic 
acid, benzenesulfonic acid, and p-toluenesulf onic acid, 

10 3-chlorobenzoic acid. 

Preferred examples of salts with basic amino acids 
include salts with arginine, lysine, ornithine. Preferred 
examples of salts with acidic amino acids include salts with 
aspartic acid, glutamic. 

15 Among these salts, pharmaceutical^ acceptable salts 

are preferable. For instance, when compound (I) or (I') 
possesses an acidic functional group, it can form an 
inorganic salt such as an alkali metal salt (e.g., sodium 
salt, potassium salt, etc.), an alkaline earth metal salt 

20 (e.g. calcium salt, magnesium salt, barium salt, etc. ) , and 
an ammonium salt. When compound (I) or (I') possesses a 
basic functional group, it can form an inorganic salt such 
as hydrochloride, sulfate, phosphate, hydrobromate , etc.; 
or an organic salt such as acetate, maleate, fumarate, 

25 succinate, methanesulf onate , p-toluenesulf onate, citrate 
and tartrate. 

Compounds (I) and (I') (hereinafter also abbreviated 
as a compound of the invention) can be either anhydrides 
or hydrates. A hydrate may have 0.5 to 3 water molecules. 
30 In addition , a compound of the invention can be labeled 

using isotopes (e.g. 3 H. 14 C, and 35 S, etc.). 

When a compound of the invention contains optical 
isomers, stereoisomers, regio isomers , rotational isomers , 
35 these are included as a compound of the invention, and each 
of them can be obtained as a single substance by per se known 
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synthesis methods and separation methods. For instance, 
when optical isomers exist in a compound of the invention, 
the optical isomers separated from the compound are 
included in a compound of the invention. 
5 The optical isomers can be produced using per se known 

methods. Concretely, the optical isomer can be obtained 
by using an optically active synthetic intermediate, or 
subjecting the racemic mixture of the final product to 
optical resolution in accordance with common method. 
10 Examples of optical resolution methods include per se 

known methods such as the fractional recrystallization 
method, chiral column method, diastereomer method, etc. , 
which are described in detail below. 

1) Fractional recrystallization method 

1 5 The method which comprises allowing a racemate to form 

a salt with an optically active compound (e.g. ( + ) -mandelic 
acid, (-)-mandelic acid, (+)-tartarlc acid, (-)-tartaric 
acid . ( + ) - 1 -phenethylamine , ( - ) - 1 -phenethylamine , 
cinchonine, ( - ) -cinchonidine, brucine, etc.), separating 

20 the salt using a fractional recrystallization method, 
followed by, if desired, neutralizing process to obtain a 
free optical isomer. 

2 ) Chiral column method 

This method comprises subjecting a racemate or its 
25 salt to a column for separating an optical isomer (chiral 
column) for separation. For instance, in the case of liquid 
chromatography, an optical isomer mixture is added to the 
chiral column such as ENANTIO-OVM [produced by Toso] or 
CHIRAL series [produced by Daicel], which is developed 
30 using water, various buffer solutions (e.g. phosphate 
buffer), organic solvents (e.g. ethanol, methanol, 
isopropanol, acetonitrile. trif luoroacetic acid, 
diethylamine , etc.) as single or mixed solutions, and the 
optical isomers are separated. Also, in the case of gas 
35 chromatography, for instance, separation is conducted 
using a chiral column such as CP-Chirasil-DeX (produced by 
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G.L. Science Co. ) . 

3) Diastereomer method 

In this method, a racemic mixture is subjected to a 
chemical reaction with an optically active reagent to give 

5 a diastereomer mixture, which is separated into a single 
substance by an ordinary separation means (e.g. fractional 
recrystallization, chromatography method, etc.). This 
single substance is subjecting to removal of the optically 
active reagent part using chemical processing such as a 

10 hydrolysis reaction. For instance, when a compound of the 
invention possesses hydroxy or primary or secondary amino 
in its molecule, this compound is subjected to a 
condensation reaction with an optically active organic acid 
(e.g. MTPA [ a-methoxy-a- ( trif luoromethyl Jphenylacetic 

15 acid], ( - ) -menthoxyacetic acid, etc.), to give the 
diastereomer in an ester form or an amide form, 
respectively. On the other hand, when a compound of the 
invention possesses carboxylic acid group, this compound 
is subjected to a condensation reaction with an optically 

20 active amine or alcohol reagent, to give the diastereomer 
in an amide form or an ester form, respectively. The 
separated diastereomer can be converted to an optical 
isomer of the original compound, by applying acidic 
hydrolysis or basic hydrolysis. 

25 A prodrug of compound (I') is a compound which is 

converted to compound (I') by reactions involving enzymes 
and gastric acid, etc. under physiological conditions in 
the living body; in other words, a compound that is changed 
into compound (I') by enzymatically- caused oxidation, 

30 reduction and hydrolysis, and a compound that is changed 
into compound (I\) by hydrolysis caused by gastric acid. 
Examples of the prodrugs of compound ( I ' ) include 
compounds in which amino groups of compound ( 1 9 ) have been 
acylated. alkylated, or phosphorylated [e.g. compounds in 

35 which amino groups of compound ( I ' ) have been 

eicosanoylated, aranylated, pentylaminocarbonylated. 
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( 5 -methyl - 2 -oxo -1,3- dioxolen - 4 -yl ) me thoxycarbonylated , 
tetrahydrof uranylat ed , pyrrolidylmethylat ed , 
pivaloyloxymethylated, tert-butylated, etc. ] ; compounds 
in which hydroxyl groups of compound (I') have been 
5 acylated, alkylated, phosphorylated, borated (e.g. 

compounds in which hydroxyl groups of compound ( I ' ) have 
been acetylated, palmitoylated, propanoylated, 
pivaloylated, succinylated, fumarilated, alanilated, 
dimethylaminomethylcarbonylated, etc.); compounds in 

10 which carboxyl groups of compound ( I ' ) have been es terif ied 
or ami dated [e.g. compounds in which carboxyl groups of 
compound (I ' ) have been ethylesterif ied, phenylesterif ied, 
carboxylmethyles terif ied , 
dimethylaminomethyles terif ied , 

15 pivaloy loxymethy lest erif ied, 

ethoxycarbonyloxyethyles terif ied, phthalidylesterif ied, 
( 5 -methyl - 2 -oxo -1,3- dioxolen - 4 - yl ) methyles terif ied . 
cyclohexyloxycarbonylethyles terif ied, or methylamidated, 
etc. ] . These compounds can be produced from compound (I ' ) 

20 using per se known methods. 

Also, a prodrug of compound (I') can be a compound 
which is changed to compound (I') by physiological 
conditions, as described in pages 163 to 198 of Molecular 
Design, Volume 7, "Development of Drugs,", published in 

25 1990 by Hirokawa Shoten. 

A compound of the invention can be produced in 
accordance with per se known methods such as methods 
described in W09838156, W09532967, and EP-A533266, etc., 

30 or analogous methods thereto. 

For instance, a compound of the invention can be 
produced in accordance with [Production method 1] to 
[Production method 6] which are described in detail below, 
or analogous methods thereto. 

35 Compounds (II) to (XI) used as raw materials, can be 

used in the form of salts . As such salts , those exemplified 
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as salts of the above compound (I) or (I') can be used. 

In the following [Production method 1] to [Production 
method 6], when an alkylation reaction, a hydrolysis 
reaction, an amination reaction, an esterif ication 

5 reaction, an amidation reaction, an esterif ication 
reaction, an etherif ication reaction, an oxidation 
reaction, a reduction reaction, etc. are carried out, these 
reactions are carried out in accordance with per se known 
methods. Examples of such methods include the methods 

10 described in Organic Functional Group Preparations , Second 
Edition, Academic Press, Inc., published in 1989; 
Comprehensive Organic Transformations, VCH Publishers 
Inc., published in 1989,, etc. 

15 [Production method 1] 

Compound (la) having -(CH 2 ) w3 CONR 8a (CH 2 ) w4 - for X in 
formula (I), is produced, for instance, by the following 
amidation reaction. 
(Amidation reaction) 

r 

Ar -(CHj)„3— C00H + HN— (CH 2 ) W 4 — Ar — Y— 

(II) (HO , R '"' 

R 88 pi... 

Ar 1 — (CH 2 ) W 3 — CON — (CH 2 )w4 * r Y 

(la) R -"' 

20 

wherein R 8B is hydrogen atom or an optionally halogenated 
Cj.s alkyl: other symbols have the same meanings as defined 
above . 

As the "optionally halogenated C x . 6 alkyl". those 
25 exemplified as "substituents" in the above "cyclic group 
which may have substituents" can be used. 

The "amidation reaction" includes the following 
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"method using a dehydration and condensation agent" and 
"method using a reactive derivative of carboxylic acid" . 

i) Method using a dehydration and condensation agent 
5 Compound (III), 1 to 5 equivalents of compound (II) , 

and 1 to 2 equivalents of a dehydration and condensation 
agent are reacted in an inert solvent. If necessary, the 
reaction can be carried out with the coexistence of 1 to 
1.5 equivalents of 1-hydroxybenzotriazole (HOBT) and (or) 

10 catalytic quantity to 5 equivalents of a base. 

Examples of the "dehydrating and condensation agent" 
include dicyclohexylcarbodimide (DCC), l-ethyl-3-(3- 
dime t hylamlnopr opyl ) carbodimide hydrochloride ( WSC ) . 
WSC is particularly preferable. 

15 Examples of the "inert solvent" include nitrile 

solvents (preferably acetonitrile) , amide solvents 
(preferably DMF), halogenated hydrocarbon solvents 
(preferably dichlorome thane) , ether solvents (preferably 
THF). Two or more kinds of these can be mixed in an 

20 appropriate ratio for use. 

Examples of the "base" include 

1) for instance, strong bases such as hydrides of 
alkali metals or alkaline earth metals (e.g. lithium 

25 hydride, sodium hydride, potassium hydride, calcium 

hydride, etc.), amides of alkali metals or alkaline earth 
metals (e.g. lithium amide, sodium amide, lithium 
diisopropylamide, lithium dicyclohexylamide , lithium 
hexamethyldisilazide, sodium hexamethyldisilazide, 

30 potassium hexamethyldisilazide, etc. ) , lower alkoxides of 
alkali metals or alkaline earth metals (e.g. sodium 
methoxide, sodium ethoxide, potassium tert- but oxide, 
etc. ) ; 

2) for instance, inorganic bases such as hydroxides 
35 of alkali metals or alkaline earth metals (e.g. sodium 

hydroxide, potassium hydroxide, lithium hydroxide, barium 
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hydroxide, etc.). carbonates of alkali metals or alkaline 
earth metals (e.g. sodium carbonate, potassium carbonate, 
cesium carbonate, etc.) and hydrogencarbonates of alkali 
metals or alkaline earth metals (e.g. sodium 
5 hydrogencarbonate , potassium hydro gencarbonate, etc.); 
and 

3) for instance, amines such as triethylamine , 
diisopropylethylamine . N-methylmorpholine , 
dimethylaminopyridine , DBU (1,8- 
10 diazabicyclo[5.4.0]undec-7-en) , DBN (1,5- 

diazabicyclo[4.3.0]non-5-en) ; for instance, organic bases 
such as basic heterocyclic compounds of pyridine, 
imidazole, 2 , 6-lutidine, etc. 

Among the above bases, triethylamine, 4- 
15 dimethylaminopyridine, etc., are preferable. 

Reaction temperature is usually room temperature ( 0° C 
to 30° C, hereafter the same). Reaction time is. for 
instance, 10 to 24 hours. 

ii) Method using a reactive derivative of carboxylic acid 
20 A reactive derivative of compound (II) and 1 to 5 

equivalents (preferably 1 to 3 equivalents) of compound 
(III) are reacted in an inert solvent. If necessary, the 
reaction can be carried out with the coexistence of 1 to 
10 equivalents, preferably 1 to 3 equivalents of a base. 
25 Examples of the "reactive derivative" of compound (II) 

include acid halides (e.g., acid chloride, acid bromide, 
etc. ) , mixed acid anhydrides (e.g. acid anhydrides with C x _ 6 
alkyl- carboxylic acid, C 6 . 10 aryl- carboxylic acid or C x . 6 
alkylcarbonate ) , active esters (e.g. esters with phenol 
. 30 which may have substituents, 1-hydroxybenzotriazole or 
N -hydroxy succinimide , etc . ) . 

Examples of the "substituents" in the "phenol which 
may have substituents " include halogen atom (e.g. fluorine , 
chlorine, bromine, iodine, etc.)., nitro, optionally 
35 halogenated Cj, 6 alkyl, optionally halogenated C 2 . 6 alkoxy. 
The number of substituents is, for instance, 1 to 5. 




# 
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10 



15 



20 



25 



30 



As the "optionally halogenated C x _ 6 alkyl" and 
"optionally halogenated alkoxy" . those exemplified as 
"substituents" in the above "cyclic group which may have 
substituents" can be used. 

Concrete examples of "phenol which may have 
substituents" include phenol , pentachlorophenol , 
pentaf luorophenol, p-nitrophenol. The reactive 
derivative is # preferably, an acid halide. 

Examples of the "inert solvent" include ether 
solvents, halogenated hydrocarbon solvents, aromatic 
solvents, nitrile solvents, amide solvents, ketone 
solvents , sulfoxide solvents , and water. Two or more kinds 
of these can be mixed in an appropriate ratio for use. 
Especially, acetonitrile. THF, dichloromethane, 
chloroform, etc. are preferable. 

As the "base", the same as above are used. The base 
is preferably sodium hydride, potassium carbonate, sodium 
carbonate, sodium hydroxide, potassium hydroxide, sodium 
hydrogencarbonate, potassium hydrogencarbonate, 
triethylamine , pyridine, etc. 

Reaction temperature is usually -20 5 C to 50* C, 
preferably room temperature. Reaction time is usually 5 
minutes to 40 hours, preferably 1 to 18 hours. 

Compound ( III ) can be produced by per se known methods . 
For instance. 6-amino-2- (N.N- 

dimethyl amino) me thyltetraline or its salt can be produced 
in accordance with the methods described in W09838156. 
Also , 6 - amino- 2 . 3 -dihydro- 1 - ( 2 -dimethylaminoethyl ) - 1H- 
indole , 6 - amino -3,4- dihydro - 4 - ( 2 - dimethylaminoethyl ) - 
2H-l,4-benzoxazine, etc., can be produced in accordance 
with the methods described in W09532967. 

The above "method using a reactive derivative of 
carboxylic acid" can be also adopted when producing a 
corresponding sulfonamide derivative or sulfinamide 
derivative, from the sulfonic acid of the formula : 
Ar 1 -(CH 2 ) w3 -S0 2 OH (symbols have the same meanings as defined 
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above) , or the sulf inic acid of the formula ; Ar 1 - (CH 2 ) w3 -SOOH 
(symbols have the same meanings as defined above). 

[Production method 2] 
5 Compound (lb) having - (CH 2 ) w3 -COO(CH 2 ) w4 - for X in the 

formula ( I ) , can be produced by the following 
esterification reaction. 
(Esterification reaction) 

/ , 

Ar'-CCHAtf— C00H + HO — (CH 2 )w4 — Ar— Y— 

■ : \ 2 J 

(ID (iv) / • 

/■■: 

^ Ar 1 — (CH 2 ) w3 — COO — (CH 2 )w4— Ar— Y— 

R 2 

(lb) , K * 

10 wherein symbols have the same meanings as defined above. 

A reactive derivative of compound (II) and 1 to 5 
equivalents (preferably 1 to 3 equivalents) of compound 
(IV) is reacted in an inert solvent- Usually, this reaction 
is carried out with the coexistence of 1 to 10 equivalents, 

15 preferably 1 to 3 equivalents of a base. 

As the reactive derivative of compound (II) , the same 
as above is used . Especially , an acid halide is preferable . 

Examples of the n inert solvent" include ether 
solvents, halogenated hydrocarbon solvents, aromatic 

20 solvents, nitrile solvents, amide solvents, ketone 

solvents, sulfoxide solvents. Two or more kinds of these 
can be mixed in an appropriate ratio for use. Especially, 
acetonitrile, dichloromethane , chloroform, etc. are 
preferable. 

25 As the "base", the same one as above can be used. The 

base is preferably sodium hydride, potassium carbonate, 
sodium carbonate, sodium hydroxide, potassium hydroxide, 
sodium hydrogencarbonate , potassium hydrogencarbonate , 
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triethylamine , pyridine, etc. 

Reaction temperature is usually -20° C to 50° C # 
preferably room temperature. Reaction time is usually 5 
minutes to 40 hours, preferably 1 to 18 hours. 

5 

[Production method 3] 

Compound (Ic) having -(CH 2 ) WJ 0(CH 2 ) w2 - for Y in the 
formula ( I ) , can be produced by, for instance, the following 
etherif ication reaction. 
10 (Etherif ication reaction) 

R 1 .. 

Ar' (CHj) w i — L -f H0-(CH> 2 — Ar— Y— 

(V). (,V) J*---'" 



* tnu \ n fru \...o Ar v 



^ Ar — (CH 2 ) W] 0 — (CH 2 )w2 — Ar — Y — N x 

V * 
(Ic) /• 

wherein L is a leaving group, and other symbols have the 
same meanings as defined above. 

Examples of the "leaving group" for L include halogen 
15 atom (e.g. chlorine, bromine, iodine, etc.), optionally 
halogenated alkylsulf onyloxy (e.g. 
methanesulf onyloxy , ethanesulf onyloxy , 

trifluoromethanesulf onyloxy, etc.), C 6 _ 10 arylsulf onyloxy 
which may have substituents, hydroxy. 

20 Examples of the "substituents" in the "C 6 . 10 

arylsulf onyloxy which may have substituents" include 
halogen atom (e.g. chlorine, bromine, iodine, etc.), 
optionally halogenated alkyl, C x . 6 alkoxy. The number 
of substituents is, for instance, 1 to 3. Concrete examples 

25 of the C 6 _ 10 arylsulf onyloxy which may have substituents" 
include benzenesulf onyloxy , p-toluenesulf onyloxy, 1- 
naphthalenesulf onyloxy , 2 -naphthalenesulf onyloxy . 

The "leaving group" is preferably halogen atom (e.g. 
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chlorine, bromine , iodine , etc.), methanesulf onyloxy , 
trifluoromethanesulfonyloxy, p- toluenesulf onyloxy . 

Compound (IV) and about 1 to 5 equivalents 
5 (preferably 1 to 2 equivalents) of compound (V) are reacted 
in inert solvent, with the coexistence of base. 

As the "base", the same one as above can be used. The 
base is preferably potassium carbonate, sodium 
hydrogencarbonate, triethylamine, N-methylmorphollne, 
10 pyridine, etc. The amount of the base used is usually about 
1 to 5 equivalents relative to compound (V). 

Examples of the " inert solvent* include alcohol 
solvents, ether solvents, halogenated hydrocarbon 
solvents, aromatic solvents, nitrile solvents, amide 
1 5 solvents , ketone solvents , sulfoxide solvents , water . Two 
or more kinds of these can be mixed in an appropriate ratio 
for use. Especially, acetonitrile, N,N-dimethylf ormamide 
(DMF), acetone, ethanol, pyridine , etc . , are preferable. 
Reaction temperature is about -20° C to 100° C, 
20 preferably room temperature to 80° C. Reaction time is , for 
instance, 5 hours to 1 day. 

In the above production method, when the leaving group 
is hydroxy, Mitsunobu reaction can usually be used. In the 
Mitsunobu reaction, compound (V) and 0.5 to 5 equivalents 
25 (preferably 1 to 1.5 equivalents) of compound (IV) are 
reacted in inert solvent with the coexistence of 0.5 to 5 
equivalents (preferably 1 to 1.5 equivalents) of ethyl 
acetyldicarboxylate . 

Examples of the inert solvent include ether solvents, 
30 halogenated hydrocarbon solvents, aromatic solvents, 
nitrile solvents, amide solvents, ketone solvents, 
sulfoxide solvents . Two or more kinds of these can be mixed 
in an appropriate ratio for use. Especially, 
acetonitrile , dichlorome thane , chloroform , etc . are 
35 preferable. 

Reaction temperature is usually -20° C to 50° C, 
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preferably room temperature. Reaction time is usually 5 
minutes to 40 hours, preferably 1 to 18 hours. 

Compound ( IV ) can be produced by per se known methods . 
For instance, 3- (N, N - dime thylamino) me thyl-1 , 2 , 3 , 4- 
5 t et rahydro - 7 - quinolinol , 2- (N,N- dime thylamino ) me thy 1 -6- 
hydroxytetralin , 6-hydroxy-2-piperidinbmethyltetralin , 
2 - [ 2 - ( N ,N- dime thylamino ) ethyl ] - 6 -hydroxy tetralin , 2 - 
( N , N - dime t hy lamino ) methyl - 7 - hydroxy tetralin , 6 - hydroxy-. 
2-(N-methylamino)methyltetralin, etc,, can be produced in 
10 accordance with the methods described in W09838156. 

[Production method 4] 

Compound (Id) having - (CH 2 ) w3 NR aa CO(CN 2 ) w4 - f or X in the 
formula (I) , can be produced, for instance, by the following 
15 amidation reaction. 



(Amidation reacion) 
R 83 

A r 1 - (CH,) w3 -NH + H00C - (CHj)w4 — Ar — Y— N ^ 



R 83 p 1 - 

■ . 1 unnr /ruY * a *. w w' 



D 2 

(VI) (VII) 



R 83 R t... 

Ar 1 -(CH 2 ) w3 NCO (CH 2 ) w4 — Ar Y N\ 

(Id) , R 



wherein symbols have the same meanings as defined above. 
This Production method is carried out in accordance 
20 with the above Production method 1. 



[Production method 5] 

Compound (Ie) having - (CH 2 ) w5 NHCONR 8a (CN 2 ) w6 - for X in 
the formula (I), can be produced, for instance, by the 
25 following urea reaction. 
(Urea reaction) 
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Ar 1 — (CH^s — NH 2 + 



N — (CH 2 ) w6 — Ar— Y— N 



(IX) 




(VIII) 




A r — (CH 2 )w5 — NHCON— (CH 2 ) W 6— Ar — Y— N 

(le) 




wherein symbols have the same meanings as defined above. 

Compound (IX) and 1 to 5 equivalents (preferably 1 to 
5 1.5 equivalents) of compound (VIII) is reacted in an inert 
solvent with the coexistence of a base. 

As the "base", the same one as above can be used. The 
base is preferably potassium carbonate, sodium carbonate, 
sodium hydroxide, potassium hydroxide, sodium 
10 hydrogencarbonate , potassium hydrogencarbonate, 
triethylamine , pyridine, etc. 

Examples of the "inert solvent" include alcohol 
solvents, ether solvents, halogenated hydrocarbon 
solvents, aromatic solvents, nitrile solvents, amide 
15 solvents, ketone solvents, sulfoxide solvents, water. Two 
or more kinds of these can be mixed in an appropriate ratio 
for use. Especially, acetonitrile , DMF, acetone, ethanol, 
pyridine, etc. are preferable. 



Reaction temperature is usually -20° C to 100° C, 
20 preferably room temperature to 80° C . Reaction time is , for 
instance, 0.5 hour to 1 day. 



[Production method 6] 

Compound ( If ) having , for Ar 1 , a ring assembly aromatic 
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group (Ar 2 -Ar 3 ) which may have substituents in the formula 
(I), can be produced by, for instance, the following 
aryl-coupling reaction. 
( Ary 1 - coupling reaction ) 

Ar 2 — L— L 1 + L ? — Ar 3 — X-Ar— Y-N^ z } 



(X) (XI) 



R 



- Ar* Ar 3 — X — Ar — Y — n( 

(If) , K 

5 

wherein Ar 2 and Ar 3 are monocyclic aromatic groups or 
condensed aromatic groups, each of which may have 
substituents; L 1 is hydroxy or C x _ 6 alkyl; L 2 is halogen 
(preferably chlorine, bromine) or 
10 trif luoromethanesulf onyloxy; other symbols have the same 
meanings as defined above. 

As "substituents", "monocyclic aromatic groups" and 
, "condensed aromatic groups" in the "monocyclic aromatic 

15 groups or condensed aromatic groups, each of which may have 
substituents" for Ar 2 and Ar 3 , those exemplified as the above 
Ar 1 can be used. Especially, it is preferable that both 
of Ar 2 and Ar 3 are phenyl groups which may have substituents , 
and Ar 2 -Ar 3 is biphenylyl which may have substituents. 

20 The aryl -coupling reaction can be carried out in 

accordance with per se known methods such as the method 
described in Acta. Chemica Scandinavia, pp. 221-230, 1993, 
or methods analogous thereto. 

Compound (X) and 1 to 3 equivalents (preferably 1 to 

25 1.5 equivalents) of compound (XI) are reacted in an inert 
solvent in the presence of a base and a transition metal 
catalyst. 

As the base, the same one as above can be used. The 
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base is preferably sodium carbonate, sodium 
hydrogencarbonate , etc . 

The amount of the "base" used is, for instance, about 
1 to 10 equivalents relative to compound (XI). 
5 Examples of the "transition metal catalyst" include 

palladium catalyst, nickel catalyst. Examples of the 
"palladium catalyst" include 

tetrakis(triphenylphosphine) palladium (O), palladium 
acetate, bis (triphenylphosphine) palladium (II) chloride, 
10 palladium- carbon. Examples of the "nickel catalyst" 
include tetrakis( triphenylphosphine) nickel (O) . 

The amount of the "transition metal catalyst" used is 
about 0.01 to 1 equivalent, preferably about 0.01 to 0.5 
equivalent, relative to compound (XI). 
15 Reaction temperature is room temperature to 150° C, 

preferably about 80° C to 150° C. Reaction time is, for 
instance, about 1 to 48 hours. 

Examples of the "inert solvent" include water , alcohol 
solvents, aromatic solvents. Two or more kinds of these 
20 can be mixed in an appropriate ratio for use. Especially, 
a single solvent such as water, ethanol and toluene; or a 
mixed solvent of two or more kinds of these is preferable. 

Examples of the above "alcohol solvents" include 
methanol , ethanol , isopropanol , ter t - but anol . 
25 Examples of the above "ether solvents" include 

diethylether , t et rahydrof uran ( THF ) , 1,4- dioxane , 1,2- 
dimethoxyethane . 

Examples of the above "halogenated hydrocarbon 
solvents" include dichlorome thane, chloroform, 1,2- 
30 dichloroethane , carbon tetrachloride. 

Examples of the above "aromatic solvents" include 
benzene, toluene, xylene, pyridine. 

Examples of the above "hydrocarbon solvents" include 
hexane, pentane, cyclohexane. 
35 Examples of the above "amide solvents" include 

N,N-dimethylformamide (DMF) , N, N -dime thy lace t amide, N- 
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methylpyrrolidone . 

Examples of the above "ketone solventd" include 
acetone . methylethylketone . 

Examples of the above "sulfoxide solvents" include 
5 dimethylsulf oxide (DMSO) . 

Examples of the above "nitrile solvents" include 
acetonitrile, propionitrile. 

In a compound of the invention thus obtained, the 
intramolecular functional group can be converted to a 
10 desired functional group by combining per se known chemical 
reactions. Examples of the chemical reactions include 
oxidation reaction, reduction reaction, alkylation . 
reaction, hydrolysis reaction, amination reaction, 
esterif ication reaction, aryl-coupling reaction, 
15 deprotection reaction. 

In each of the above reactions, when the raw material 
compounds possess amino, carboxy, hydroxy, and/or carbonyl 
as substituents , protecting groups which are generally used 
in peptide chemicals, etc.. can be Introduced into these 
20 groups , and the desired compound can be obtained by removing 
the protecting groups after the reaction if necessary. 

Examples of the protecting group for amino include 
formyl, C^* alkyl- carbonyl (e.g. acetyl, propionyl, etc.), 
C 1-6 alkoxy- carbonyl (e.g. methoxycarbonyl. 
25 ethoxycarbonyl , tert-butoxy carbonyl, etc.), benzoyl, 
C 7 . 10 aralkyl- carbonyl (e.g. benzylcarbonyl, etc.), C 7 . 14 
aralkyloxy- carbonyl (e.g. benzyloxycarbonyl , 9 - 
f luorenylmethoxycarbonyl , etc . ) , trityl , phthaloyl , 
N,N-dimethylaminomethylene, silyl (e.g. trimethylsilyl, 
30 triethylsilyl, dimethylphenylsilyl, tert- 

butyldimethylsilyl, tert-butyldiethylsilyl, etc.), C 2 . 6 
alkenyl (e.g. 1-allyl, etc.) . These groups may be 
substituted by 1 to 3 of halogen atom (e.g. fluorine, 
chlorine, bromine, iodine, etc. ) , C 1-6 alkoxy (e.g. methoxy, 
35 ethoxy, propoxy, etc.) or nitro, etc. 

Examples of the protecting group for carboxy include 
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C x . 6 alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, 
tert-butyl, etc.), C 7 . u aralkyl (e.g. benzyl, etc.), 
phenyl, trityl, silyl (e.g. trimethylsilyl, triethylsilyl, 
dimethylphenylsilyl, tert-butyldimethylsilyl, tert- 

5 butyldiethylsllyl, etc.), C 2 _ 6 alkenyl (e.g. 1-allyl, 

etc. ) . These groups may be substituted by 1 to 3 of halogen 
atom (e.g. fluorine, chlorine, bromine, iodine, etc.), 
alkoxy (e.g. methoxy, ethoxy, propoxy, etc.) or nitro. 
Examples of the protective group for hydroxy include 

10 Cj.e alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, 
tert-butyl, etc.), phenyl, trityl, C 7 . 10 aralkyl (e.g. 
benzyl, etc.), formyl, alkyl -carbonyl (e.g. acetyl, 
propionyl, etc.), benzoyl, C V10 aralkyl -carbonyl (e.g. 
benzylcarbonyl , etc.), 2-tetrahydropyranyl, 2- 

15 tetrahydrof uranyl , silyl (e.g. trimethylsilyl, 
triethylsilyl, dimethylphenylsilyl, tert- 
butyldimethylsilyl, tert-butyldiethylsilyl, etc.), C 2 . 6 
alkenyl (e.g. 1-allyl, etc.). These groups may be 
substituted by 1 to 3 of halogen atom (e.g. fluorine, 

20 chlorine, bromine, iodine, etc.), C x _ 6 alkyl (e.g. methyl, 
ethyl, n-propyl, etc.), alkoxy (e.g. methoxy, ethoxy, 
propoxy, etc. ) or nitro, etc. can be substituted for these 
groups . 

Examples of the protecting group for carbonyl include 
25 cyclic acetal (e.g. 1,3-dloxane, etc.), and non-cyclic 
acetal (e.g. di-C^ alkylacetal, etc.). 

Removal of the above protecting groups can be carried 
out in accordance with per se known methods such as those 
described in Protective Groups in Organic Synthesis, 
30 published by John Wiley and Sons ( 1980 ) . For instance , the 
methods using acid, base, ultraviolet light, hydrazine, 
phenylhydrazine, sodium N-methyldithiocarbamate, 
tetrabutylammonium fluoride, palladium acetate, 
trialkylsilyl halide (e.g. trimethylsilyl iodide, 
35 trimethylsilyl bromide, etc. ) , and a reduction method, etc. 
can be used. 
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A compound of the invention can be isolated and 
purified by per se known methods such as solvent extraction, 
changing of liquid properties, transdissolution, 
crystallization, recrystallization, chromatography, etc. 
5 It is also possible to isolate and purify the raw material 
compounds of a compound of the invention, or their salts 
using the same known methods as above, but they can also 
be used as raw materials in the next process as a reaction 
mixture without being isolated. 

10 

A compound of the invention possesses an excellent MCH 
receptor antagonistic action, therefore, it is useful as 
an agent for preventing or treating diseases caused by MCH. 
Also, a compound of the invention is low in toxicity, and 

15 is excellent in oral absorbency and intracerebral 
transitivity. 

Therefore, a melanin-concentrating hormone 
antagonist (hereafter, also abbreviated as "MCH 
antagonist") comprising a compound of the invention can be 

20 safely administered to mammals (e.g. rats, mice, guinea 
pigs, rabbits, sheep, horses, swine, cattle, monkeys, 
humans, etc.) as an agent for preventing or treating 
diseases caused by MCH. 

Here, examples of the diseases caused by MCH include 

25 obesity (e.g. malignant mastocytosis, exogenous obesity, 
hyperinsulinar obesity, hyperplasmic obesity, hypophyseal 
adiposity, hypoplasmic obesity, hypothyroid obesity, 
hypothalamic obesity, symptomatic obesity, infantile 
obesity, upper body obesity, alimentary obesity, 

30 hypogonadal obesity, systemic mastocytosis, simple 

obesity, central obesity, etc.], hyperphagia. emotional 
disorders, reproductive function disorders, memory 
disorders, dementia, hormonal disorders. 

A compound of the invention is also useful as an agent 

35 for preventing or treating lifestyle diseases such as 
diabetes, diabetic complications (e.g. diabetic 
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retinopathy, diabetic neuropathy, diabetic nephropathy, 
etc.), arteriosclerosis, and gonitis. 

Further, a compound of the invention is useful as an 
anorectic agent. 
5 A MCH antagonist and a pharmaceutical composition of 

the invention can be used in combination with an alimentary 
therapy (e.g., alimentary therapy for diabetes) and 
exercise . 

A MCH antagonist and a pharmaceutical composition of 
10 the invention can be produced by subjecting compound (I) 
or compound ( I ' ) respectively . as it is , or together with 
a pharmacologically acceptable carrier, to pharmaceutical 
manufacturing process in accordance with a per se known 
means . 

15 Here, examples of the pharmacologically acceptable 

carriers include various organic or inorganic carrier 
substances which are commonly used as materials for 
pharmaceutical preparations, such as excipients, 
lubricants, binders, and disintegrators in solid 
20 preparations; solvents, solubilizing agents, suspending 
agents, isotonizing agents, buffering agents, soothing 
agents, in liquid preparations. Also, in the 
pharmaceutical manufacturing process, additives such as 
antiseptics, antioxidants, coloring agents, sweeteners, 
25 absorbents, moistening agents, can be used, if necessary. 

Examples of the excipients include lactose, sucrose, 
D-mannitol, starch, cornstarch, crystalline cellulose, 
light anhydrous silicic acid. 

Examples of the lubricants include magnesium 
30 stearate, calcium stearate, talc, colloidal silica. 
Examples of the binders include crystalline 
cellulose, sucrose, D-mannitol, dextrin, 
hydroxypropylcellulose , hydroxypropylmethylcellulose , 
polyvinylpyrrolidone, starch, saccharose, gelatin, 
35 methylcellulose, carboxymethylcellulose sodium. 

Examples of the disintegrators include starch. 
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carboxymethylcellulose, carboxymethylcellulose calcium, 
crosscarmellose sodium, carboxymethylstarch sodium, 
low-substituted hydroxypropylcellulose (L-HPC). 

Examples of the solvents include distilled water for 
5 injection, alcohol, propylene glycol, macrogol, sesame 
oil, corn oil. 

Examples of the solubilizing agents include 
polyethylene glycol, propylene glycol, D-mannitol, benzyl 
benzoate, ethanol, trisaminomethane, cholesterol, 
10 triethanolamine , sodium carbonate, sodium citrate. 

Examples of the suspending agents include surfactants 
such as stearyltriethanolamine, sodium lauryl sulfate, 
lauryl amino propionic acid, lecithin, benzalkonium 
chloride, benzethonium chloride, glyceryl monostearate; or 
15 hydrophilic polymers such as polyvinyl alcohol, 

polyvinylpyrrolidone, carboxymethylcellulose sodium, 
methylcellulose , hydroxymethylcellulose , 
hydroxyethylcellulose , hydroxypropylcellulose . 

Examples of the isotonizing agents include glucose, 
20 D-sorbitol, sodium chloride, glycerin, D-mannitol. 

Examples of the buffering agents include buffer 
solutions of phosphate, acetate, carbonate and citrate. 

Examples of the soothing agents include benzyl 
alcohol. 

25 Examples of the antiseptics include paraoxybenzoates , 

chlorobutanol, benzyl alcohol, phenethylalcohol, 
dehydroacetic acid, and sorbic acid. 

Examples of the antioxidants include sulfite, 
ascorbic acid. 

30 A MCH antagonist and a pharmaceutical composition of 

the invention can be safely administered orally or 
parenterally (e.g. by local, rectal and intravenous 
administration) in various dosage forms, for instance, as 
oral drugs such as tablets (including sugar-coated tablets 

35 and film-coated tablets), powders, granules, capsules 
(including soft capsules), solutions; and parenteral 
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preparations such as injections (e.g. subcutaneous 
injections, intravenous injections, intramuscular 
injections, intraperitoneal injections, etc.), external 
preparations (e.g. nasal preparations, percutaneous 

5 preparations, ointments, etc. ) , suppositories (e.g. rectal 
suppositories, vaginal suppositories, etc.), sustained- 
release preparations (e.g. sustained-release 
microcapsules, etc.), pellets, drip infusions, etc. 

The content of compound ( I ) in a MCH antagonist of the 

10 invention and the content of compound (I') in a 

pharmaceutical composition of the invention are, for 
instance, about 0.1 to 100 weight percent of the MCH 
antagonist or whole pharmaceutical composition, 
respectively . 

15 The dose of a MCH antagonist and a pharmaceutical 

composition of the invention can be appropriately selected 
depending on the subject of administration, route of 
administration, disease, etc. 

For instance, the dose per day when a MCH antagonist 

20 or a pharmaceutical composition of the invention is orally 
administered to an adult obesity patient (body weight: 
about 60 kg) , is about 0.1 to about 500 mg, preferably about 
1 to about 100 mg, more preferably about 5 to about 100 mg, 
in terms of compound ( I ) or compound ( 1 9 ) , each of which 

25 is an active ingredient. These amounts can be divided into 
one to several doses per day for administration. 

The MCH antagonist and pharmaceutical composition of 
the invention can be used in combination with other 
concomitant drugs which do not interfere with the MCH 

30 antagonist and pharmaceutical composition of the 

invention, for the purpose of * strengthening of therapeutic 
effect against obesity", "reduction of dose of MCH 
antagonist" , etc. Examples of the concomitant drugs 
include a "agents for treating diabetes", "agents for 

35 treating diabetic complications", "agents for treating 
obesity other than MCH antagonists", "agents for treating 
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hypertension" , "agents for treating hyperlipidemia ( agents 
for treating arteriosclerosis)", "agents for treating 
arthritis", "antianxiety agents", "antidepressant". Two 
or more kinds of these concomitant drugs can be combined 
5 in an appropriate ratio for use. 

Examples of the above "agents for treating diabetes" 
include insulin sensitizers, insulin secretion enhancers, 
biguanides, insulins, a-glucosidase inhibitors, (53 
adrenaline receptor agonists. 

10 Examples of the insulin sensitizers include 

pioglitazone or its salt (preferably hydrochloride), 
troglitazone, rosiglitazone or its salt (preferably 
maleate), JTT-501, GI-262570, MCC-555, YM-440, DRF-2593, 
BM-13-1258, KRP-297, R-119702. 

15 Examples of the insulin secretion enhancers include 

sulfonylureas. Concrete examples of the sulfonylureas 
include tolbutamide, chlorpropamide, trazamide, 
acetohexamide , glyclopyramide and its ammonium salt, 
glibenclamide , gliclazide , glimepiride . 

20 Other than the above, examples of insulin secretion 

enhancers include repaglinide, nateglinide, mitiglinide 
(KAD-1229). JTT-608. 

Examples of biguanides include metformin, buformin, 
phenf ormin . 

25 Examples of insulins include animal insulins 

extracted from bovine or porcine pancreas; semi -synthetic 
human insulin which is enzymatically synthesized from 
insulin extracted from porcine pancreas; human insulin 
synthesized by genetic engineering, using Escherichi Coli 

30 and yeast. As insulin, also employed are insulin- zinc 
containing 0.45 to 0.9 (w/w)% of zinc; protamine- 
insulin- zinc produced from zinc chloride, protamine 
sulfate and insulin. In addition, insulin can be an Insulin 
fragment or derivative (e.g. INS-1, etc.). 

35 Insulin can also include various types such as ultra 

immediate action type, immediate action type, two -phase 



WO 01/21577 



PCT/JP00/06375 



type, intermediate type, prolonged action type, etc., and 
these can be selected depending on the pathological 
conditions of patients. 

Examples of a-glucosidase inhibitors include 
5 acarbose, voglibose, mlglitol, emiglltate. 

Examples of 03 adrenaline receptor agonists include 
AJ-9677, BMS-196085, SB-226552, AZ40140., 

Other than the above, examples of the "agents for 
treating diabetes" include ergoset, pramlintide, leptin, 
10 BAY-27-9955. 

Examples of the above "agents for treating diabetic 
complications" include aldose reductase inhibitors, 
glycation inhibitors, protein kinase C inhibitors. 

Examples of aldose reductase inhibitors include 
15 torulestat; eparlestat; imirestat; zenarestat; SNK-860; 
zopolrestat; ARI-509; AS-3201. 

Examples of glycation inhibitors include pimagedine. 

Examples of protein kinase C inhibitors include NGF, 
LY-333531. 

20 Other than the above, examples of "agents for treating 

diabetic complications 1 ' include alprostadil, thiapride 
hydrochloride, cilostazol, mexiletine hydrochloride, 
ethyl eicosapentate, memantine, pimagedline (ALT-711). 
Examples of the above "agents for treating obesity 

25 other than MCH antagonists" include lipase inhibitors and 
anorectics . 

Examples of lipase inhibitors include orlistat. 

Examples of anorectics include mazindol, 
dexfenf luramine, fluoxetine, sibutramine, baiamine, 
30 (S) -sibutramine, SR-141716, NGD-95-1. 

Other than the above, examples of "agents for treating 
obesity other than MCH antagonists" include lipstatin. 

Examples of the above "agents for treating 
hypertension" include angiotensin converting enzyme 
35 inhibitors, calcium antagonists, potassium channel 
openers, angiotensin II antagonists. 
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Examples of angiotensin converting enzyme inhibitors 
include captopril, enarapril. alacepril, delapril 
(hydrochloride), lisinopril, imidapril, benazepril, 
cilazapril, temocapril, trandolapril, manidipine 
5 ( hydrochloride ) - 

Examples of calcium antagonists include nifedipine, 
amlodipine , ef onidipine , nicardipine . 

Examples of potassium channel openers include 
levcromakalim, L-27152, AL0671, NIP-121. 
10 Examples of angiotensin II antagonists include 

losartan , candesartan cilexet il , valsartan , irbesartan , 
CS-866, E4177. 

Examples of the above "agents for treating 
hyper lipidemia (agents for treating arteriosclerosis)" 
15 include HMG-CoA reductase inhibitors, fibrate compounds. 

Examples of HMG-CoA reductase inhibitors include 
pravastatin, simvastatin, lovastatin, atorvastatin, 
fluvastatin, lipantil, cerivastatin, itavastatin, ZD- 
4522, or their salts (e.g. sodium salts, etc.). 
20 Examples of fibrate compounds include bezafibrate, 

clinof ibrate , clof ibrate , simf ibrate . 

Examples of the above "agents for treating arthritis" 
include ibuprofen. 

Examples of the above "antianxiety agents" include 
25 chlordiazepoxide, diazepam, oxozolam, medazepam, 
cloxazolam, bromazepam,* lorazepam, alprazolam, 
flu diazepam. 

Examples of the above "antidepressants" include 
fluoxetine, fluvoxamine, imipramine, paroxetine, 
30 sertraline. 

The timing of administration of the above concomitant 
drugs is not limited. The MCH antagonist or pharmaceutical 
composition and the concomitant drugs can be administrated 
to the subject simultaneously or at staggered times. 
35 The dosages of the concomitant drugs can be determined 

in accordance with clinically used dosages, and can be 
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appropriately selected according to the subject of 
administration, route of administration, diseases and 
combinations of drugs, etc. 

The administration forms for the concomitant drugs are 

5 not particularly limited as long as a MCH antagonist or a 
pharmaceutical composition are used in combination with a 
concomitant drugs at the time of administration. Examples 
of such administration forms includes 1) administration of 
a single preparation obtained by simultaneous preparation 

10 of MCH antagonist or pharmaceutical composition together 
with concomitant drugs, 2) simultaneous administration of 
two kinds of preparations obtained by separate preparation 
of MCH antagonist or pharmaceutical composition, and 
concomitant drugs, through the same route of 

15 administration, 3) staggered administration of two kinds 
of preparations obtained by separate preparation of MCH 
antagonist or pharmaceutical composition, and concomitant 
drugs, through the same route of administration. 4) 
simultaneous administration of two kinds of preparations 

20 obtained by separate preparation of MCH antagonist or 
pharmaceutical composition, and concomitant drugs, through 
different routes of administration, 5) staggered 
administration of two kinds of preparations obtained by 
separate preparation of MCH antagonist or pharmaceutical 

25 composition, and concomitant drugs, through different 
routes of administration (for instance, administration of 
MCH antagonist or pharmaceutical composition; and 
concomitant drugs in this order; or administration in 
reverse order) . 

30 The ratio of combination of MCH antagonist or 

pharmaceutical composition with concomitant drugs can be 
appropriately selected in accordance with the subject of 
administration, route of administration and diseases, etc. 

35 This invention further relates to "a pharmaceutical 

comprising a melanin-concentrating hormone antagonist in 
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combination with at least one species selected from the 
group consisting of an agent for treating diabetes, an agent 
for treating hypertension and an agent for treating 
arteriosclerosis" . 
5 Here, the "melanin-concentrating hormone antagonist " 

is not especially limited as long as it is a compound having 
a melanin-concentrating hormone antagonistic action, and 
may be either of a peptide compound or a non-peptide 
compound . 

10 As "an agent for treating diabetes",' "an agent for 

treating hypertension" and "an agent for treating 
arteriosclerosis", those exemplified as the above 
concomitant drugs can be mentioned. 

These drugs can be used in the same manner as in the 
15 above "combination of MCH antagonist of the invention with 
concomitant drugs". 

The pharmaceutical provides excellent effects such as 
"strengthening of therapeutic effect against obesity", 
"reduction of dose of MCH antagonist", etc. as compared to 
20 single use of each drug. 

BEST MODE FOR CARRYING OUT THE INVENTION 

This invention will be explained further in detail by 
the following Reference Examples, Examples, Preparation 
25 Examples, and Experimental Examples. However, these do 
not limit this invention, and they can be changed within 
the scope that does not deviate from the scope of this 
invention. 

In the following Reference Examples and Examples, 
30 "room temperature" means 0 to 30° C. Anhydrous magnesium 
sulfate or anhydrous sodium sulfate was used to dry the 
organic layer. "%" means percent by weight, unless 
otherwise specified. 

Infrared absorption spectra were determined by the 
35 diffuse reflectance method, using fourier transform type 
infrared spectrophotometer. 
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10 



15 



20 



25 



30 



FABMS (pos) is mass spectrum determined by the (+) 
method, in Fast Atom Bombardment Mass Spectrometry. 

Other symbols used in the description have the 
following meanings. 

singlet 
doublet 
triplet 
quartet 
multiplet 
broad 

coupling constant 
Hertz 

heavy chloroform 
heavy dimethylsulf oxide 
tetrahydrofuran 
N,N- dimethy If ormamide 
dimethylsulf oxide 
1 - ethyl- 3 - ( 3 - dime thylaminopropyl ) 
carbodimide 

1 - ethyl - 3 - ( 3 - dime thylaminopropyl ) 
carbodimide hydrochloride 
proton nuclear resonance 
(Free substances were usually measured in 
CDC1 3 .) 

infrared absorption spectrum 
methyl 
ethyl 

1 -hydroxy- IH-benzotriazole 
diisopropyl ether 
4- dimethy laminopyridine 



s 
d 
t 

q 

m 

br 

J 

Hz 

CDCI3 

DMSO-d 6 

THF 

DMF 

DMSO 

WSCD 

WSC 

'H-NMR 



IR 
Me 
Et 

HOBt 

IPE 

DMAP 



In this specification and drawings, when bases and 
35 amino acids are shown by codes, these codes are based on 
those by the IUPAC-IUB Commission on Biochemical 
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Nomenclature or common codes in the concerned fields. 
Examples of these codes are shown below. Also, where some 
optical isomers of amino acids can exist, the L form is shown 
unless otherwise specified. 



5 DNA : deoxyribonucleic acid 

cDNA : complementary deoxyribonucleic acid 

A : adenine 

T : thymine 

G : guanine 

10 C : cytosine 

RNA : ribonucleic acid 

mRNA : messenger ribonucleic acid 

dATP : deoxyadenosine triphosphate 

dTTP : deoxythymidine triphosphate 

15 dGTP : deoxyguanoslne triphosphate 

dCTP : deoxycytidine triphosphate 

ATP : adenosine triphosphate 

EDTA : ethylenediamine tetraacetic acid 

SDS : sodium dodecyl sulfate 

20 EIA : enzyme immunoassay 

Gly : glycine 

Ala : alanine 

Val : valine 

Leu : leucine 

25 lie : isoleucine 

Ser : serine 

Thr : threonine 

Cys : cysteine 

Met : methionine 

30 Glu : glutamic acid 

Asp : aspartic acid 

Lys : lysine 

Arg : arginine 

His : histidine 

35 Phe : phenylalanine 

Tyr : tyrosine 
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Tro : tryptophan 

Pro : proline 

Asn : asparagine 

Gin : glutamine 

5 pGl : pyroglutamlne 

Me : methyl group 

Et : ethyl group 

Bu : butyl group 

Ph : phenyl group 

10 TC : thiazolidine-4(R)-carboxamlde group 



Substituents, protecting groups and reagents 
frequently used in this specification, are shown by the 
following symbols. 



15 Tos : p-toluenesulf onyl 

CHO : formyl 

Bzl : benzyl 

Cl 2 Bzl : 2,6-dlchlorobenzyl 

Bom : benzyloxymethyl 

20 Z : benxyloxycarbonyl 

CI- Z : 2 - chlorobenzyloxycarbonyl 

Br-Z : 2-bromobenzyloxycarbonyl 

Boc : t-butoxycarbonyl 

DNP : dinitrophenol 

25 Trt : trityl 

Bum : t-butoxymethyl 

Fmoc : N-9-fluorenylmethoxycarbonyl 

HOBt : 1-hydroxybenztriazole 

HOOB t : 3,4- dihy dro - 3 - hydroxy - 4 - oxo -1,2,3- 

30 benzotriazine 

HONB : l-hydroxy-5-norbornene-2,3- 
dicarbodlimide 

DCC : N , N ' -dicyclohexylcarbodiimide 



35 SEQ ID NO in the SEQUENCE LISTING in the specification 

of the present application shows the following sequences. 
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[SEQ ID NO : 1] shows a synthetic DNA used for screening 
of cDNA coding rat SLC-1. 

[SEQ ID NO : 2] shows a synthetic DNA used for screening 
5 of cDNA coding rat SLC-1. 

[SEQ ID NO : 3] shows an entire amino acid sequence of rat 
SLC-1. 

[ SEQ ID NO : 4 ] shows an entire base sequence of rat SLC- lcDNA 
wherein Sal I recognition sequence was added to the 5 ' side, 
10 and Spe I recognition sequence was added to the 3' side. 
[SEQ ID NO : 5] shows riboprobe used to determine the 
quantity of SLC-lmRNA expressed in each clone of rat SLC-1 
expression CHO cells. 

[SEQ ID NO : 6] shows a synthetic DNA used to obtain cDNA 
15 for coding of human SLC-1. 

[SEQ ID NO : 7] shows a primer used to make double-strand 
cDNA for coding human SLC-1. 

[SEQ ID NO : 8] shows an entire base sequence of cDNA for 
coding human SLC-1. 
20 [SEQ ID NO : 9] shows an entire amino acid sequence of human 
SLC-1. 

[SEQ ID NO : 10] shows a synthetic DNA used for screening 
of cDNA for coding human SLC-1 (S). 

[SEQ ID NO : 11] shows a synthetic DNA used for screening 
25 of cDNA for coding human SLC-l(S). 

[SEQ ID NO : 12] shows a synthetic DNA used for screening 
of cDNA for coding human SLC-l(L). 

[SEQ ID NO : 13] shows a synthetic DNA used for screening 
30 of cDNA for coding human SLC-l(L). 

[SEQ ID NO : 14] shows an entire base sequence of human 
SLC-l(S) cDNA wherein Sal I recognition sequence was added 
to the 5' side, and Spe I recognition sequence was added 
to the 3' side. 

35 [SEQ ID NO : 15] shows an entire base sequence of human 
SLC-l(L) cDNA wherein Sal I recognition sequence was added 
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to the 5' side, and Spe I recognition sequence was added 
to the 3' side, 

[SEQ ID NO : 16] shows riboprobe used to determine the 
quantity of SLC-lmRNA expressed in each clone of human 
5 SLC-l(S) expression CHO cells and SLC-l(L) expression CHO 
cells. 

Transformant Escherichia coli DH10B/phSLClL8 
transformed by plasmid containing DNA which codes the base 

10 sequence shown by SEQ ID NO : 9, obtained in Reference 
Example 1 - 6, is on deposit with National Institute of 
Bioscience and Human -Technology (NIBH) , Agency of 
Industrial Science and Technology, Ministry of 
International Trade and Industry, as deposit number FERM 

15 BP- 6632 from February 1, 1999; and with the Institute for 
Fermentation, Osaka, Japan (IFO), as deposit number IFO 
16254 from January 21, 1999. 

Reference Example 1 
20 2-(R)-[2-(N,N-Dimethylamino)ethy]-6-(4- [ (4- 
methoxyphenyl ) carbonyloxy ] benzyloxy ) tetralin 




Diethyl azodicarboxylate (40% toluene solution, 0.95 
g) was added dropwise to THF solution (6 ml) of 2-(R)- 

25 [ 2- (N, N-dimethylamino) ethyl] -6-hydroxy tetralin (300 mg) , 
4- (hydroxymethyl) phenyl 4-methoxybenzoate (530 mg), and 
triphenylphosphine (430 mg) under ice-cooling. After 
stirring for 2 hours at room temperature, the reaction 
mixture was concentrated. The residue was purified using 

30 almina column chromatography (development solvent; hexane 
- hexane : ethyl acetate = 10:1), and the titled compound 
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(320 mg) was obtained after recrystallization (ethyl 

acetate-hexane) . 

Melting point: 111 - 114° C 
20 

[a] D = +44.4° (c = 0.502, methanol) 

5 

Reference Example 2 

N-Phenyl- 4 - [ [ 2 - ( 2 -piper idinoethyl ) - 6 - 
tetralinyl ] oxymethyl ] benzamide 




10 Triethylamine (0.11 ml) was added to THF suspension 

(3 ml) of 4-[[2-(2-piperidinoethyl)-6- 
tetralinyl] oxymethyl ]benzoate (300 mg). Further, THF 
solution (0.5 ml) of trimethylacetyl chloride (92 mg) was 
added dropwise under ice-cooling, which was stirred for 30 

15 minutes. The temperature of the reaction mixture was 

raised to room temperature, which was stirred for 1 hour. 
THF solution (0.5 ml) of aniline (85 mg) was added dropwise 
to the reaction mixture under ice-cooling, which was 
stirred for 1 hour. After the reaction mixture was stirred 

20 for 24 hours at room temperature, saturated sodium 
bicarbonate solution was added, and extraction was 
conducted using a mixed solution of ethyl acetate and THF. 
The organic layer was washed with water and saturated 
aqueous sodium chloride solution, dried, and then 

25 concentrated. The residue was recrystallized from THF- 
methanol-IPE to give the titled compound (150 mg) . 
Melting point: 183 - 185° C 

Reference Example 3 
30 4 - [ [ 2 - ( 2 - Piperidinoethyl ) - 6 - tetralinyl ] oxymethyl ] -N - ( 2 - 
pyr idiny 1 ) benzamide 





WO 01/21577 



PCT/JP00/06375 



90 




O 



Triethylamine (0.11 ml) was added to THF suspension 
(6 ml) of 4-[[2-(2-piperidinoethyl)-6- 

tetralinyljoxymethyllbenzoate (300 mg). Trimethylacetyl 
5 chloride (0.095 ml) was added dropwise to the obtained 
suspension under ice-cooling , which was stirred for 30 
minutes. The temperature of the reaction mixture was 
raised to room temperature, which was stirred for 1 hour. 
THF solution (1.0 ml) of 2-aminopyridine (110 mg) was added 

10 dropwise to the reaction mixture under ice- cooling, which 
was stirred for 1 hour. Then the reaction mixture was 
stirred at room temperature for 6 hours, and at 60° C for 
12 hours, which was refluxed with heating for 6 hours. 
Saturated sodium bicarbonate solution was added to the 

15 reaction mixture, and extraction was conducted using ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was purified using alumina 
column chromatography (development solvent: THF), and 

20 recrystallized (ethyl acetate-IPE) to give the titled 
compound (30 mg) . 

Reference Example 4 

4 - [ [ 2 - ( 2 - Piper idinoethyl ) - 6 - tetralinyl ] oxymethyi ] -N- ( 2- 
25 quinolinyl ) benzamide 
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Triethylamine (0.22 ml) was added to THF suspension 
(6 ml) of 4-[[2-(2-piperidinoethyl)-6- 
tetralinyl]oxymethyl]benzoate (300 mg) . Further, 
trimethylacetyl chloride (0.095 ml) was added dropwise to 
5 under ice-cooling, which was stirred for 30 minutes. The 
temperature of the reaction mixture was raised to room 
temperature, which was stirred for 1 hour. THF solution 
(1.0 ml) of 2-aminoquinoline (170 mg) was added dropwise 
to the reaction mixture under ice -cooling, which was 

10 stirred at room temperature for 12 hours . Saturated sodium 
bicarbonate solution was added to the reaction mixture, and 
extraction was conducted using ethyl acetate . The organic 
layer was washed with water and saturated aqueous sodium 
chloride solution, dried, and then concentrated. The 

15 residue was purified using alumina column chromatography 
(development solvent: THF), and recrystallized (ethyl 
acetate-diisopropyl ether) to give the titled compound (45 
mg). 

Melting point: 135 - 138° C 

20 

Reference Example 5 

N- ( 4 -Methoxyphenyl ) - 4 - [ [ 2 - ( 2 - piper idinoe thyl ) - 6 - 
t etralinyl ] oxymethyl ] benzamide 




25 WSCD (0.11 ml) was added to DMF solution (2 ml) of 

4 - [ [ 2 - ( 2 -piper idinoethyl ) - 6 - 

tetralinyl] oxymethyl Ibenzoate (170 mg), 4-methoxyaniline 
(53 mg) , HOBt (70 mg) and DMAP (60 mg) at room temperature, 
which was stirred for 12 hours. 10% aqueous potassium 
30 carbonate solution and water was added to the reaction 
mixture, and extraction was conducted using a mixed 
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solution of THF and ethyl acetate . The organic layer was 
washed with water and saturated aqueous sodium chloride 
solution, dried, and then concentrated. The residue was 
purified using alumina column chromatography (development 
5 solvent: THF), and recrystallized (THF-IPE) to give the 
titled compound (140 mg). 
Melting point: 193 - 196° C 

Reference Example 6 
10 N- ( 3 , 4 - Dimethoxyphenyl ) - 4 - [ [ 2 - ( 2 -piperidinoethyl ) - 6 - 



tetralinyl ] oxymethyl ]benzamide 




WSCD (free form, 0.2 ml) was added to DMF solution (3 
ml) of 4-[ [2-(2-piperidinoethyl)-6- 

15 tetralinyl] oxymethyl Jbenzoate (300 mg), 3,4- 

dimethoxyaniline (120 mg), HOBt (120 mg) and DMAP (100 mg) 
at room temperature, which was stirred for 12 hours. 10% 
aqueous potassium carbonate solution was added to the 
reaction mixture , and the resulting crystals were collected 

20 by filtration. The crystals were washed with water, then 
dried. The crystals were purified using alumina column 
chromatography (development solvent; THF), and 
recrystallized (THF-IPE) to give the titled compound (330 
mg) . 

25 Melting point: 178 - 180° C 

Reference Example 7 

6 - [ 4 - ( Benzoy lamino ) benzy loxy ] - 2 - ( 2 - 

piperidinoethyl ) tetralin 
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Sodium hydride (60% oily, 85 mg) was added to DMF 
solution of 6-hydroxy-2-(2-piperidinoethyl)tetralin (500 
mg) at room temperature, which was stirred for 1 hour. 
5 N- [ 4 - ( bromomethyl ) phenyl ] benzamide (670 mg) was added to 
the reaction mixture at room temperature, which was stirred 
for 1 hour. Water was added to the reaction mixture, and 
extraction was conducted using ethyl acetate. The organic 
layer was washed with water and saturated aqueous sodium 
10 chloride solution, dried, and then concentrated. The 

residue was purified using alumina column chromatography 
(development solvent : THF) , and recrystallized (ethyl 
acetate) to give the titled compound (200 mg) . 
Melting point: 176 - 179° C 

15 

Reference Example 8 

2-[ (N,N-Dimethylamino)methyl]-6-tetralinyl 4- 
biphenylylcarboxylate 




20 4-Biphenylylcarboxylic acid (580 mg) and WSC (560 mg) 

were added to pyridine solution (6 ml) of 2-[(N,N- 
dimethylamino)methyl].-6-hydroxytetralin (300 mg), which 
was stirred at room temperature for 36 hours. Saturated 
sodium bicarbonate solution and water were added to the 

25 reaction mixture, and extraction was conducted using ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
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concentrated. The residue was purified using alumina 
column chromatography (development solvent; hexane ~ 
hexaneiethyl acetate = 10:1), and recrystallized (hexane) 
to give the titled compound (300 mg). 
5 Melting point: 85 - 86° C 

Reference Example 9 

2- [ ( N. N -Dime thy lamino) methyl] -6- [4- [ (4- 
methoxyphenyl ) carbonyloxy ] benzyloxy ] tetralln 



Diethyl azodicarboxylate (40% toluene solution, 950 
mg) was added dropwise to THF solution (3 ml) of 2- 
[(N,N-dimethylamino)methyl]-6-hydroxytetralin (150 mg) , 
4- (hydroxymethyl) phenyl 4-methoxybenzoate (570 mg) and 

15 triphenylphosphine (574 mg) at room temperature, which was 
stirred for 3 hours . The reaction mixture was 
concentrated, and the residue was purified using alumina 
column chromatography (development solvent; hexane - 
hexane: ethyl acetate = 6:1), and recrystallized (ethyl 

20 acetate-hexane) to give the titled compound (175 mg). 
Melting point: 119 - 121° C 

Reference Example 10 

2 - [ ( N , N - Dimethy lamino ) methyl ] - 6 - [ 4 - [ ( 4 - 
2 5 methoxybenzyl ) oxy ] benzyloxy ] t etralin 



Diethyl azodicarboxylate (40% toluene solution, 1.91 
g) was added dropwise to THF solution (6 ml) of 2- 



10 
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[ (N,N- dime thylamino) methyl ] -6 -hydroxy tetralin (300 mg), 
4-[ (4-methoxybenzyl)oxy]benzylalcohol (1.07 g) and 
triphenylphosphine (1.15g) at room temperature, which was 
stirred for 12 hours. The reaction mixture was 
5 concentrated, and the residue was purified using alumina 
column chromatography (development solvent; hexane - 
hexane:ethyl acetate = 10:1), and recrystallized (ethyl 
. acetate -hexane) to give the titled compound (260 mg). 
Melting point: 106 - 111° C 

10 

Reference Example 11 

6- [4- [ ( l-Benzothiophen-2-yl)carbonylamino Jbenzyloxy] -2- 
[ (N,N- dime thylamino) methyl] tetralin 




15 One drop of DMF was added to THF solution (4 ml) of 

l-benzothiophene-2-carboxylic acid (230 mg), and oxalyl 
chloride (0.23 ml) was further added under ice -cooling, 
which was stirred for 30 minutes at room temperature. The 
reaction mixture was concentrated, which was dissolved in 

20 THF (1 ml). The obtained solution was added dropwise to 
pyridine solution (6 ml) of 6- ( 4-aminobenzyloxy) -2- 
[ (N,N-dimethylamino) methyl] tetralin (300 mg), which was 
stirred for 15 minutes . After stirring at room temperature 
for another 15 minutes, 10% aqueous potassium carbonate 

25 solution was added to the reaction mixture, and extraction 
was conducted using ethyl acetate. The organic layer was 
washed with water and saturated aqueous sodium chloride 
solution, dried, and then concentrated. The residue was 
purified using alumina column chromatography (development 

30 solvent; ethyl acetate), and recrystallized (THF-IPE) to 
give the titled compound (250 mg). 
Melting point: 165 - 169° C 
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Reference Example 12 

2 - [ ( N , N - Dimethylamino ) methyl ] - 6 - [ 4 - [ ( 4 -me t hoxyphenyl ) 
sulf onylamino ] benzyloxy ] t et ralin 




THF solution (1 ml) of 4-methoxybenzenesulf onyl 
chloride (270 mg) was added dropwise to pyridine solution 
(6 ml) of 6-[ (4-aminobenzyl)oxy]-2-[ (N,N- 
dimethylamino) methyl ]tet ralin (300 mg) under ice-cooling, 

10 which was stirred for 15 minutes. After stirring at room 
temperature for further 15 minutes, 10% aqueous potassium 
carbonate solution was added to the reaction mixture, and 
extraction was conducted using ethyl acetate . The organic 
layer was washed with water and saturated aqueous sodium 

15 chloride solution, dried, and then concentrated. The 
residue was purified using alumina column chromatography 
(development solvent: ethyl acetate), and recrystallized 
(ethyl acetate-IPE) to give the titled compound (260 mg) . 
Melting point: 137 - 140° C 

20 

Reference Example 13 

6 - [ 4 - ( Ben zylcar bony lamino ) ben zy loxy ] -2- [ (N,N- 
dimethylamino ) methyl ] tetralin 




25 THF solution (1 ml) of phenylacetyl chloride (200 mg) 

was added dropwise to pyridine solution (6 ml) of 6- 
[ ( 4 -aminobenzyl ) oxy ] -2- [ (N,N- 

dimethylamino) methyl] tetralin (300 mg) under ice-cooling, 
which was stirred for 15 minutes. After stirring at room 
30 temperature .for further 15 minutes, saturated sodium 
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bicarbonate solution was added to the reaction mixture, arid 
extraction was conducted using ethyl acetate. The organic 
layer was washed with water and saturated aqueous sodium 
chloride solution, dried, and then concentrated. The 
5 residue was purified using alumina column chromatography 
(development solvent; hexane ~ hexane: ethyl acetate = 2:1), 
and recrystallized to give the titled compound (175 mg). 
Melting point: 130 - 135° C 

10 Reference Example 14 

6 - [ 4 - ( Benzoylamino ) benzyloxy ] - 2 - [ ( N , N- 



dimethylamino ) methyl ] te t ralin 




Benzoyl chloride (0.14 ml) was added dropwise to 
15 pyridine solution (6 ml) of 6- [ ( 4-amlnobenzyl)oxy ] -2- 
[ (N,N-dimethylamino)methyl]tetralin (300 mg) under ice- 
cooling, which was stirred at room temperature for 30 
minutes. 10% aqueous potassium carbonate solution was 
added to the reaction mixture, and extraction was conducted 
20 using ethyl acetate. The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
dried, and then concentrated. The residue was purified 
using alumina column chromatography (development solvent; 
ethyl acetate), and recrystallized (THF-IPE) to give the 
25 titled compound (240 mg). 
Melting point: 128 - 133° C 

Reference Example 15 

2-[ (N,N- Dimethylamino) methyl] -6- [4- [(4- 
30 methoxybenzoyl ) amino ] benzyloxy ] tetralin 
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p-Anisoyl chloride (0.20 ml) was added dropwise to 
pyridine solution (6 ml) of 6- [ (4-aminobenzyl)oxy] -2- 
[(N,N-dimethylamino)methyl]tetralin (300 mg) under ice- 
5 cooling, which was stirred at room temperature for 30 
minutes. 10% aqueous potassium carbonate solution was 
added to the reaction mixture, and extraction was conducted 
using ethyl acetate. The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
10 dried, and then concentrated. The residue was purified 
using alumina column chromatography (development solvent: 
ethyl acetate), and recrystallized (THF-IPE) to give the 
titled compound (300 mg) . 
Melting point: 155 - 159° C 

15 

Reference Example 16 

2- [ (N,N-Dimethylamino)methyl]-6-[4-[ (2- 
methoxybenzoyl j amino ] benzyloxy ] t etralin 




20 o-Anisoyl chloride (0.15 ml) was added dropwise to 

pyridine solution (4 ml) of 6- [ ( 4-aminobenzyl)oxy] -2- 
[ ( N , N - dimethylamino ) methyl ] t etralin (200 mg) under ice- 
cooling, which was stirred at room temperature for 30 
minutes. 10% aqueous potassium carbonate solution was 

25 added to the reaction mixture , and extraction was conducted 
using ethyl acetate. The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
dried, and then concentrated. The residue was purified 
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using alumina column chromatography (development solvent; 
THF) , and recrystallized (ethyl acetate-hexane) to give the 
titled compound (200 mg) . 
Melting point: 106 - 108° C 

Reference Example 17 

6 - [ 4 - [ N- ( 4 -Methoxybenzoyl ) -N-methylamino ] benzyloxy ] -2- 
[ (N.N-dimethylamino)methyl]tetralin 



mg) was added dropwise to THF solution (3 ml) of 2- 
[ (N,N-dimethylamino)methyl] -6-hydroxytetralin (150 mg) , 
N- [4- (hydroxymethylphenyl] -4-methoxy-N-methylbenzamide 
(600 mg) and triphenylphosphine (570 mg) at room 

15 temperature, which was stirred for 12 hours. After the 
reaction mixture was concentrated, the residue was purified 
using silca gel column chromatography (development 
solvent; hexane - ethyl acetate - ethyl acetate: methanol 
= 1:2), and then purified using alumina column 

20 chromatography (development solvent; hexane ~ hexane : ethyl 
acetate ■ 2:1) to give the titled compound (185 mg), 
'H-NMR (CDC1 3 ) 6 :1.20-1.50(1H, m) , 1 . 80- 2 . 46 ( 5H , m) , 
2.25(6H, s), 2.68-2. 86(3H, m) , 3.47(3H, s). 3.74(3H, s), 
4.95(2H, s), 6.52-6.76(4H, m) , 6 . 84-7 . 14 ( 3H, m) , 7.22- 

25 7.38(4H. m). 

Reference Example 18 

N-[4- [ [ [ 2- ( Diethylamino ) ethyl] amino ] carbonyl ] phenyl ] 4- 
biphenylylcarboxamide 




10 



Diethyl azodicarboxylate (40% toluene solution, 960 
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Oxalyl chloride (0.46 ml) and DMF (1 drop) were added 
to THF solution (15 ml) of 4 -bipheny lylcarboxylic acid 
(0.879g) under ice-cooling. The reaction mixture was 

5 stirred at room temperature for 30 minutes, and 

concentrated. The residue was dissolved in THF (10 ml), 
which was added dropwise to THF (20 ml) suspension of 
procaineamide hydrochloride (1.078 g) and triethylamine 
(1.4 ml) at 0°C. After stirring at 0° C for 30 minutes, 10% 

10 aqueous potassium carbonate solution was added to the 
reaction mixture, and extraction was conducted using ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was recrystallized using 

15 methanol to give the titled compound (1.147 g) . 
Melting point; 237 - 240° C (decomposition) 

Reference Example 19 
4 - ( 4 - Bipheny ly lme t hoxy ) -N- [2- 
20 (isopropylamino) ethyl Jbenzamide 




WSC (0.708 g), HOBt (0.521 g) , N-isopropyl 
ethylenediamine (0.353 g) and triethylamine (1 ml) were 
added to a mixed solution of 4- ( 4- bipheny lylmethoxy) 
25 benzoate (1.007 g) in THF (30 ml) and acetonitrile (30 ml) . 
After stirring at room temperature for 18 hours, water was 
added to the reaction mixture, and extraction was conducted 
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using ethyl acetate. The organic layer was washed with 10% 
aqueous potassium carbonate solution and saturated aqueous 
sodium chloride solution, dried, and then concentrated . 
The residue was recrystallized using ethanol to give the 
5 titled compound (0.806 g). 
Melting point: 150 - 154° C 

Reference Example 20 
2-(N,N-Diethylamino)ethyl 4- (4- 
1 0 biphenylylcarbonylamino ) benzoate 




Oxalyl chloride (0.39 ml) and DMF (1 drop) were adde.d 
to THF solution (15 ml) of 4-biphenylylcarboxylic acid 
(1.091 g) under ice-cooling, which was stirred at room 

15 temperature for 30 minutes, and concentrated. The residue 
was dissolved in THF (10 ml), which was added dropwise to 
THF suspension (30 ml) of procaine hydrochloride (1.091 g) 
and trie thy lamine (0.67 ml) at 0°C. After stirring at 0° C 
for 30 minutes, 10% aqueous potassium carbonate was added 

20 to the reaction mixture, and extraction was conducted 
using ethyl acetate. The organic layer was washed with 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was recrystallized using ethyl 
acetate/hexane to give the titled compound (0.728 g). 

25 Melting point: 146 - 149° C 

Reference Example 21 

N- [ 4 - [ [ [ 2 - ( Dimethy lamino ) ethyl ] amino ] carbonyl ] phenyl ] 
4 -biphenylylcarboxamide 




WO 01/21577 



PCT/JPOO/06375 




WSC (0.248 g). HOBt (0.156 g) , N,N- dimethyl 
ethylenediamine (0.097 g) and triethylamine (0.21 ml) were 
added to a mixed solution of 4- (4- 

5 biphenylylcarbonylamino)benzoate (0-323 g) in THF (15 ml) 
and acetonitrile (15 ml). After stirring at room 
temperature for 18 hours, water was added to the reaction 
mixture, and extraction was conducted using ethyl acetate. 
The organic layer was washed with 10% aqueous potassium 

10 carbonate and saturated aqueous sodium chloride solution, 
dried, and then concentrated. The residue was 
recrystallized using methanol /diethyl ether to give the 
titled compound (0.100 g). 

Melting point: 261 - 264° C (decomposition) 



The compounds described in the following Reference 
Examples 22 to 25 were produced in the same manner as in 
Reference Example 21. 

20 Reference Example 22 

N- [ 4 - 1 [ 2 - ( Piperidinoethyl ) amino ] carbonyl ] phenyl ] 4 - 
biphenylylcarboxamide 



15 




Melting point: 247 - 252° C (decomposition) 



Reference Example 23 
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N-[4-[[2-(l- Pyrrolidinyl ) ethyl ] amino ] carbonyl ] phenyl ] 
4 - bipheny ly lcarboxamide 



Melting point: 241 - 245° C (decomposition) 

5 

Reference Example 24 

N - [ 2 - ( N , N - Dime thy lamlno ) methyl - 6 - 1 e t ral iny 1 ]-4- 
biphenyly lcarboxamide 



10 Melting point: 164 - 166° C 
Reference Example 25 

N- [2- (N,N - Dime thylamino ) methyl - 6 - 1 etralinyl ] - 4 - 
bipheny lylcarboxamide hydrochloride 



(3H, m), 2.26 (6H, s), 2.79-3.01 (3H. m) , 7.10 (1H, d. 
J=8Hz), 7.28-7.54 (5H, m) , 7.60-7.82 (5H, m) , 7.94 (2H, d. 



IR(KBr) 3028, 2910, 2640, 1658, 1538, 1417, 746, 701 cnT 1 
Reference Example 26 

N- [ 3- [ ( N,N- Dime thy lamino ) methyl] -1,2,3 , 4-tetrahydo-7- 





15 




Melting point: >250° C 

1 H-NMR 6:1.24-1.54 (lH,m), 1.84-2.10 (2H, m) , 2.20-2.50 



20 J=8Hz). 
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quinoliny 1 ] - 4 - biphenylylcarboxamide 




H H 



One drop of DMF was added to THF solution of 4- 
biphenylylcarboxylic acid (145 mg), and oxalyl chloride 

5 (o.l ml) was added dropwise to the solution under ice- 
cooling, which was stirred at room temperature for 30 
minutes . After the reaction mixture was concentrated, the 
residue was dissolved in THF (1 ml), which was added 
dropwise to pyridine solution (1.5 ml) of 7 -amino- 3- 

10 [ ( N,N-dimethylamino) methyl] -1 , 2 . 3 , 4- tetrahydoquinoline 
(150 mg) under ice-cooling, and the reaction mixture was 
stirred for 30 minutes. After the temperature of the 
reaction mixture was raised to room temperature, 10% 
aqueous potassium carbonate was added to the reaction 

15 mixture, and extraction was conducted using a mixed 

solution of THF and ethyl acetate. The organic layer was 
washed with water and saturated aqueous sodium chloride 
solution, dried, and then concentrated. The residue was 
recrystallized using THF-IPE to give the titled compound 

20 (180 mg). 

Melting point: 206 - 211° C 

Reference Example 27 

4 - [ N- [ ( Benzyloxy ) carbonyl ] -N-methylamino ]-N-[3-[(N,N- 
2 5 dimethy lamino ) methyl ] - 1 , 2 , 3 , 4 - 1 et r ahydo - 7 - 
quinolinyl ] benzamide 




One drop of DMF was added dropwise to THF solution ( 2 
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ml) of 4-[N-[(benzyloxy)carbonyl]-N-methylamino]benzoic 
acid (210 mg), and then oxalyl chloride (0.1 ml) was added 
dropwise under ice-cooling, which was stirred at room 
temperature for 30 minutes . After the reaction mixture was 
5 concentrated, the residue was dissolved in THF (1 ml) , which 
was added dropwise to pyridine solution (1.5 ml) of 7- 
amino -3- [ (N.N- dime thy lamino ) methyl ] - 1 , 2 , 3 , 4 - 
tetrahydroquinoline (150 mg) under ice-cooling. The 
reaction mixture was then stirred for 30 minutes. After 

10 the temperature of the reaction mixture was raised to room 
temperature. 10% aqueous potassium carbonate solution was 
added /and extraction was conducted using a mixed solution 
of THF and ethyl acetate . The organic layer was washed with 
water and saturated aqueous sodium chloride solution. 

15 dried, and then concentrated. The residue was 

recrystallized using THF-IPE to give the titled compound 
(220 mg) . 

Melting point: 167 - 172° C 

20 Reference Example 28 

N- [ 3 - [ ( N . N-Dimethylamino )methyl ] - 1 -f ormyl- 1 .2,3,4- 
tetrahydo- 7-quinolinyl 1 - 4 -biphenylylcarboxamide 




Anhydrous acetic acid (0. 1 ml) was added to formic acid 
25 (1 ml), which was stirred at 55° C for 2 hours. N-[3- 
[ ( N . N- dime thy lamino ) methyl ] - 1 , 2 , 3 . 4 - tetrahydo - 7 - 
quinolinyl]-4-biphenylylcarboxamide (80 mg) was added to 
the reaction mixture under ice-cooling, which was stirred 
at room temperature for 72 hours. 10% aqueous potassium 
30 carbonate solution was added to the reaction mixture to make 
the mixture alkaline, and extraction was conducted using 
ethyl acetate. The organic layer was washed with water and 
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saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was recrystallized using 
THF-IPE to give the titled compound (80 mg). 
Melting point: 134 - 138° C 

5 

Reference Example 29 

N- [ 1- Acetyl -3- [ (N,N- dime thy lamino ) methyl ] - 1 . 2 , 3 , 4 - 
tetrahydo- 7 -quinolyl ] - 4 -biphenylylcarboxamide 




10 Acetyl chloride (0.02 ml) was added to pyridine 

solution (1 ml) of N- [3- [ ( N,N- dime thy lamino) methyl [ - 
1,2,3,4- t e trahydro - 7 - quinolinyl ] - 4 - 

biphenylylcarboxamide (80 mg) under ice-cooling, which was 
stirred for 15 minutes, and then stirred at room temperature 

15 for 15 minutes. 10% aqueous potassium carbonate solution 
was added to the reaction mixture, and extraction was 
conducted using ethyl acetate. The organic layer was 
washed with water and saturated aqueous sodium chloride 
solution, dried, and then concentrated. The residue was 

20 recrystallized using THF-IPE to give the titled compound 
(64 mg) . 

Melting point: 167 - 173° C 

Reference Example 30 
25 N-[3-[(N,N - Dimethy lamino ) methyl ] - 1 - me thy Is tf If ony 1 - 
1,2,3, 4-tetrahydro- 7 -quinolinyl] -4- 
biphenylylcarboxamide 




Methanesulfonyl chloride (0.02 ml) was added to 
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pyridine solution (1 ml) of N-[3-[(N,N- 
dime thy lamino) methyl] -1 , 2 , 3 , 4-tetrahydro-7-quinolinyl] - 
4~biphenylcarboxamide (80 mg) under ice-cooling, which was 
stirred at room temperature for 1 hour. Further, 
5 methanesulfonyl chloride (0.02 ml) was added to the 

reaction mixture under ice-cooling, which was stirred at 
room temperature for 12 hours. 10% aqueous potassium 
carbonate solution was added to the reaction mixture, and 
extraction was conducted using ethyl acetate. The organic 
10 layer was washed with water and saturated aqueous sodium 
chloride solution, dried, and then concentrated. The 
residue was recrystallized using THF-IPE to give the titled 
compound (64 mg). 
Melting point: 184 - 188° C 

15 

Reference Example 31 

2-(R)-[2-(N, N-Dlmethylamino ) ethyl ] - 6 - ( 4 -hydroxyphenyl ) 
methoxytetralin 




20 THF solution (2 ml) of 2- (R) - [2- (N,N- 

dime thy lamino ) ethyl ] - 6 - [ 4 - ( 4 -methoxypheny Icarbonyloxy ) 
phenylmethoxyjtetralin (330 mg) was added dropwise to THF 
suspension (4 ml) of lithium aluminum hydride (60 mg) under 
ice-cooling. IN aqueous sodium hydroxide solution was 

25 • added the reaction mixture to make the mixture basic, and 
the precipitate was removed by celite filtration. After 
. the filtrate was concentrated, the residue was purified 
using silica gel chromatography (development solvent; 
ethyl acetate - methanol), and recrystallized (ethyl 

30 acetate-hexane) to give the titled compound (70 mg) . 

Melting point: 132 - 135° C 
20 

[a] tv = +56.9° (c = 0.505, methanol) 
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Reference Example 32 

2 - ( 6 -Me thoxy- 2 - t e t ralinyl ) - 1 - piper idino - 1 - e thanone 




5 2-(6-Methoxy-2-tetralinyl)acetic acid (8.8 g) was 

dissolved in a mixed solution of THF (150 ml) and 
acetonitrile (50 ml), then piperidine (5.2 g), WSC (12 g), 
HOBt (6.0 g) and triethylamine (17 ml) were added to the 
solution, which was stirred at room temperature for 12 

10 hours. Water was added to the reaction mixture, and 

extraction was conducted using ethyl acetate. The organic 
layer was washed with IN hydrochloric acid, water, 
saturated sodium bicarbonate solution, water, and 
saturated aqueous sodium chloride solution, dried, and then 

15 concentrated. The residue was purified using silica gel 
chromatography (development solvent; ethyl acetate) to 
give the titled compound ( 10 . 3 g) . Recrystallization from 
hexane gave crystals of the following melting points. 
Melting point: 59 - 61° C 

20 

Reference Example 33 

6 -Me thoxy- 2- (2-piperidinoethyl)tetralin hydrochloride 




THF solution (50ml) of 2- ( 6-methoxy-2- 
25 tetralinyl)-l-piperidino-l-ethanone (9.80 g) was added 
dropwise to THF suspension (100 ml) of lithium aluminum 
hydride ( 1 . 94 g) under ice -cooling. The temperature of the 
reaction mixture was raised to 60° C over 30 minutes, which 
was stirred for 30 minutes . After the reaction mixture was 
30 cooled to room temperature, IN aqueous sodium hydroxide 
solution was added to make the reaction mixture basic, and 
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the precipitate was removed by celite filtration. The 
filtrate was concentrated and the residue was made into a 
hydrochloride, which was then recrystailized from 
ethanol-IPE to give the titled compound (9.80 g) . 
5 Melting point: 189 - 191° C 

Reference Example 34 

6 -Hydroxy - 2 - ( 2 -piperidlnoethyl ) tetralin 




10 6-Methoxy-2- ( 2 -plperidinoethyl) tetralin 

hydrochloride (9.3 g) was added to 48% hydrobromic acid (50 
ml), which was refluxed with heating for 4 hours. After 
the reaction mixture was concentrated under reduced 
pressure, saturated sodium bicarbonate solution was added 

15 to the residue to make the water layer alkaline, and the 
water layer was extracted using a mixed solution of THF and 
ethyl acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The resulting crystal was washed with IPE 

20 to give the titled compound (5.8 g). 
Melting point: 154 - 157° C 



Reference Example 35 
Methyl 4- [ [ 2- ( 2 -plperidinoethyl) -6- 
25 tetralinyl]oxymethyl]benzoate hydrochloride 




O 



Diethyl azodicarboxylate (40% toluene solution, 5.10 
g) was added dropwise to THF solution (15 ml) of 6- 
hydroxy-2-( 2 -piperidinoethyl) tetralin (1.50 g), methyl 
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4-(hydroxymethyl)benzoate (1.44 g), and 
triphenylphosphine (2.60 g) at room temperature , which was 
stirred for 12 hours, and then concentrated. The residue 
was purified using aluminum column chromatography 
5 (development solvent; hexane - hexane: ethyl acetate = 
15:1), which was made into a hydrochloride. The 
hydrochloride was recrystallized (methanol- IPE) to give 
the titled compound (1.36 g). 
Melting point: 190 - 193° C. 

10 

Reference Example 36 

4 - [ [ 2 - ( 2 - Piperidinoethyl ) - 6 - 

tetralinylloxymethyl] benzoic acid 




15 3N Aqueous sodium hydroxide solution (1.8 ml) was 

added to methanol solution (20 ml) of methyl 4-[[2-(2- 
piperidinoethy 1 ) - 6 - tetralinyi ] oxymethyl ] benzoate 
hydrochloride ( 1 . 06 g) , which was ref luxed with heating for 
6 hours. After the reaction mixture was concentrated, 

20 water was added to the reaction mixture. Further, IN 
hydrochloric acid was added to make the pH of the mixture 
about 7 . The resulting crystals were filtered to give the 
titled compound (0.93 g) . Recrystallization from ethanol 
gave crystals of the following melting points. 

25 Melting point: 105 - 108° C 

Reference Example 37 

4- [N- ( 4-Methoxybenzoyl ) -N-methylamino] benzoic acid 
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O 




OH 



Aqueous solution (50 ml) of sodium carbonate (23 g) 
was added to THF solution (50 ml) of 4- (me thy 1 amino) benzoic 
acid (5.0 g), and p-anisoyl chloride (5.6 g) was added 
5 dropwise to the solution under ice-cooling, which was 
stirred for 15 minutes , and then stirred at room temperature 
for 30 minutes . Concentrated hydrochloric acid was added 
to the reaction mixture under ice-cooling to make the water 
layer acidic, and extraction was conducted using ethyl 

10 acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was purified using silica gel 
column chromatography (development solvent; hexane - 
hexane: ethyl acetate = 1:2), and recrystallized (ethyl 

15 acetate-hexane) to give the titled compound (4.8 g). 
Melting point: 157 - 160° C. 

Reference Example 38 

N- [4 - (Hydroxymethyl) phenyl] -4-methoxy-N-methylbenzamide 



THF solution (1M, 16 ml) of borane was added dropwise 
to THF solution (10 ml) of 4- [N- ( 4-methoxybenzoyl) -N- 
methylamino] benzoic acid (1.14 g) under ice-cooling, which 
was stirred for 15 minutes, and then stirred at room 

25 temperature for 1 hour. After water was added to the 
reaction mixture, IN hydrochloric acid was further added, 
and extraction was conducted using ethyl acetate. The 
organic layer was washed with water and saturated sodium 
bicarbonate, and saturated aqueous sodium chloride 

30 solution, dried, and then concentrated. The residue was 



20 
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purified using silica gel chromatography (development 
solvent; hexane - hexane: ethyl acetate = 1:2), and 
recryst alii zed (ethyl acetate-hexane) to give the titled 
compound (770 mg). 
5 Melting point: 85 - 90° C. 

Reference Example 39 

Methyl 4 - ( 4 -biphenylylcarbonylamino ) benzoate 



to THF solution (30 ml) of 4-biphenylylcarboxylic acid 
(2.184g) under ice-cooling. The reaction mixture was 
stirred at room temperature for 30 minutes, which was 
concentrated. The residue was dissolved in THF (15 ml), 

15 which was added dropwise to THF solution (30 ml) of methyl 
4-aminobenzoate (1.512 g) and triethylamine (2.1 ml) at 
0 P C. After the reaction mixture was stirred at 0° C for 30 
minutes , 10% citric acid solution was added to the reaction 
mixture, and extraction was conducted using ethyl acetate. 

20 The organic layer was washed with water and saturated 
aqueous sodium chloride solution, dried, and then 
concentrated. The resulting crude crystal was washed with 
diethyl ether to give the titled compound (2.179 g). 
Melting point: 247 - 251° C. 




10 



Oxalyl chloride (1.2 ml) and DMF (0.04 ml) were added 



25 



Reference Example 40 

4 - ( 4 -Biphenylylcarbonylamino ) benzoic acid 
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IN Aqueous sodium hydroxide solution (8 ml) was added 
to a mixed solution of methyl 4- (4- 

biphenylylcarbonylamino)benzoate (1.998 g) in THF (60 ml) 
5 and methanol (20 ml) , which was stirred at room temperature 
for 18 hours, IN Hydrochloric acid (10 ml) was added to 
the reaction mixture, and extraction was conducted using 
ethyl acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
10 concentrated. The resulting crude crystals were washed 
with diethyl ether to give the titled compound (1.760 g). 
Melting point: >320°C. 

1 H NMR (DMSO-d 6 ) 5:7.37-7.57 (3H,m), 7.77 (2H,d), 7.85 
(2H,d), 7.95 (4H,s), 8.08 (2H,d), 10.56 (lH,s) 

15 

Reference Example 41 

2 - [ ( N , N-Dimethylamino ) methyl ] - 6 - ( 4 - 

nitrobenzyloxy)tetralin 




20 Diethyl azodicarboxylate (40% toluene solution, 9.53 

g) was added dropwise to THF solution (15 ml) of 2- 
[ (N,N-dimethylamino)methyl] -6-hydroxytetralin (1.5 g) , 
4-nitrobenzylalcohol (3.35 g), and triphenylphosphine 
(5.74 g) at room temperature, which was stirred for 24 

25 hours. The reaction mixture was concentrated, and the 
residue was purified using alumina column chromatography 
(development solvent; hexane ~ hexane : ethyl acetate = 8:1), 
and recrystallized (ethyl acetate -hexane) to give the 
titled compound (1.29 g). 
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Melting point: 83 - 89° C 



Reference Example 42 
6 - ( 4 - Aminobenzyloxy ) -2- [ (N,N- 
5 dimethylamino ) methyl ] tet ralin 




After acetic acid (6 ml) was added to THF solution (12 
ml) of 2-[ (N,N-dimethylamino)methyl]-6-(4- 
nitrobenzyloxy)tetralin (1.91 g) under ice-cooling, zinc 

10 powder (3.67 g) was further added, which was stirred for 
6 hours. The reaction mixture was filtered, and the 
filtrate was concentrated • 10% aqueous potassium 
carbonate solution and ethyl acetate were added to the 
residue, the precipitate was removed by celite filtration. 

15 and the filtrate was extracted using ethyl acetate. The 
organic layer was washed with water and saturated aqueous 
sodium chloride solution, dried, and then concentrated. The 
residue was purified using aluminum column chromatography 
(development solvent; hexane - hexane: ethyl acetate = 4:1) 



20 to give the titled compound (1.05 g). 
Amorphous powder : 

X H-NMR ( CDC1 3 ) 5 :1. 18-1. 50(111, m) , 1 . 70-2 . 50( 5H, m) , 
2.24(6H, S), 2.72-2.86(3H, m) , 3.68(2H, brs), 4.88(2H, s), 
6.58-6.82(4H. m) , 6.99(1H, s), 7 . 14-7 . 30( 2H, m) . 



30 (0.27 ml), WSC (863 mg) and triethylamine (0.84 ml) were 



25 



Reference Example 43 

Methyl 4-anilinocarbonylbenzoate 




4-Methoxycarbonyl benzoic acid (540 mg), aniline 
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added to THF (20 ml). After the reaction mixture was 
stirred at room temperature for 20 hours, the reaction 
mixture was placed in water, and extraction was conducted 
using ethyl acetate-THF (1:1). The organic layer was 
5 washed with water, saturated sodium bicarbonate solution, 
and saturated aqueous sodium chloride solution, dried, and 
then concentrated. The resulting crude crystals were 
recrystallized from ethyl acetate -hexane to give the titled 
compound (659 mg) . 
10 Melting point: 189 - 190° C 

Reference Example 44 
4-Anilinocarbonylbenzoic acid 

O l r° 

15 8 mol of aqueous sodium hydroxide solution (8 ml) was 

added to methanol (16 ml) - THF (6 ml) solution of 4-methyl 
anilinocarbonylbenzoate ( 511 mg) , which was stirred at room 
temperature for 1 hour. 1 mol of hydrochloric acid was 
added to the reaction mixture to make the pH of the mixture 

20 to 5, extraction was conducted using ethyl acetate-THF 
(1:1). The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The resulting residue was washed with 
hexane to give the titled compound (480 mg). 

25 Melting point: 305 - 307° C. 

Reference Example 45 

4 - ( 2 - Benzo [ b ] f uranyl ) benzoic acid 

30 Benzofuranyl-2-boric acid (2.1 g), palladium 

tetratriphenylphosphine (200 mg) and 2M aqueous sodium 
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carbonate solution were added to toluene (40 ml) - ethanol 
(10 ml) solution of ethyl 4-bromobenzoate (2.3 g), which 
was ref luxed at 80° C for 5 hours under an argon atmosphere. 
The reaction mixture was diluted with water, and 

5 extraction was conducted using ethyl acetate. The organic 
layer was washed with water and saturated aqueous sodium 
chloride solution, dried, and then concentrated. The 
resulting residue was purified using silica gel 
chromatography (development solvent; ethyl acetate rhexane 

10 = 1:4), and concentrated, which was dissolved in methanol 
(10 ml) - THF (10 ml). 8 mol of aqueous sodium hydroxide 
solution (8 ml) was added to the resulting solution at room 
temperature, which was stirred for 2 hours. After 1 mol 
of hydrochloric acid was added to the reaction mixture to 

15 make the mixture acidic, extraction was conducted using 
ethyl acetate-THF (1:1). The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
dried, and then concentrated. The resulting residue was 
washed with hexane to give the titled compound (2.272 g) . 

20 Melting point: 292 - 294° C. 

Reference Example 46 

3 ' -Acetylamino-4-biphenylylcarboxyic acid 




25 The titled compound was produced in the same manner 

as in Reference Example 45. 
Melting point: 300 - 301° C 

Reference Example 47 
30 N-[2-[(E)-( Dime thylamino ) me thylidene ] - 1 - oxo - 2 , 3 - 
dihydro - 1H - inden - 5 - yl ) ace t amide 
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O 




H3C 



N-CH3 



Dimethylformamide dimethylacetal was added to 5- 
acetamido-l-indanone (2.5 g, 13.2 mmol), which was 
stirred at 100 p C for 3.5 hours/ and cooled to room 
5 temperature. The precipitated crude products were 

collected, which was washed with ethyl acetate to give the 
titled compound (2.73 g) . 

1 H NMR (DMSO-d 6 ) 61 2.08 (3H, s), 3.13 (6H, s), 3.87 <2H, 
s), 7.31 (1H, s) r 7.52 (2H, m) . 7.86 (1H, s). 10.16 (1H, 



Reference Example 48 

N - [ 2 - [ ( Dime thy lamino ) methyl ]-2,3- dihy dr o - 1H - inden - 5 -y 1 ] 
acet amide 



N- [ 2 - [ ( E ) - ( Dimethyamino ) me thylidene ] - 1 - oxo - 2 , 3 - 
dihydro - 1H- inden- 5 -yl] acet amide (2.70 g, 12.3 mmol) 
obtained in Reference Example 47 and 10% palladium -carbon 
(0.3 g) were added to a mixed solution of methanol (60 ml) 

20 and acetic acid (6 ml), which was stirred at 40° C under a 
hydrogen atmosphere for 1 day. After the catalyst was 
filtered, the filtrate was distilled out under reduced 
pressure. IN hydrochloric acid (15 ml) was added to the 
reaction mixture, which was washed with ethyl acetate. 

25 Then, potassium carbonate was added to the mixture, and 
extraction was conducted using ethyl acetate. The extract 
was washed with saturated aqueous sodium chloride solution, 
dried using anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The resulting 

30 residue was purified using aluminum column chromatography 
(development solvent: ethyl acetate) to give the titled 



10 s) . 



15 
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compound . 

*H NMR (CDC1 3 ) (5 : 2.15 (3H. s). 2.25 (6H, s). 2.28 (2H. m) . 
2.61 (3H, m). 3.02 (2H. m) . 7.11 (2H, m) , 7.26 (1H. s). 7.39 
(1H. s). 

5 

Reference Example 49 

N- [ 6- [ (E) - ( Dime thy lamlno ) me thy lidene ] - 5 - oxo -6,7,8.9- 
tetrahydro - 5H-benzo [ a ] cyclohepten- 2 -yl ] acetamide 

O ..' CH 3 




10 The titled compound was obtained by carrying out the 

same operation as in Reference Example 47, using N-(5- 
oxo-6 , 7 , 8 , 9- tetrahydro -5H- benzol a] cyclohepten -2- 
yl ) acetamide . 

l H-NMR (CDC1 3 ) <5 : 1.78-1.90 (2H, m) , 2.17 (3H, s), 2.34 (2H, 
15 t, J = 6.6 Hz), 2.74 (2H, t, J = 6.8 Hz), 3.11 (6H, s), 7.21 
(1H, d, J = 8.1 Hz), 7.48-7.63 (3H, m), 7.73 (1H, s). 
Melting point: 177 - 180° C (crystallization solvent: ethyl 
acetate-diethyl ether) 

20 Reference Example 50 

8 - [ ( Dime thylamino ) methyl ] - 6 , 7 - dihydr o - 5H - 
benzo [ a 1 cyclohepten- 3 -amine 

,CH 3 




II 

The titled compound was obtained as an oily substance 
25 by carrying out the same operation as in Example 41-2), 
using N- [ 6- [ (E) - { dimethylamino)methylidene] -5-oxo- 
6 . 7 , 8. 9- tetrahydro- 5H-benzo[ a] cyclohepten- 2- 
yllacetamide obtained in Reference Example 49. 
l H-NMR (CDC1 3 ) 6 : 1.90-2.01 (2H. m) . 2.22 (6H. s)» 2.35 (2H, 
30 t. J = 6.3 Hz), 2.72 (2H. t. J = 5.4 Hz), 2.91 (2H. s). 3.7 
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(2H, br, NH 2 ), 6.28 (1H. s), 6.40-6.50 (2H, m) . 6.94 (1H, 
d, J = 7.8 Hz). 

Reference Example 51 
5 6- [ (Dimethylamino) methyl] -6 , 7 , 8 , 9-tetrahydro-5H- 
benzo [ a ] cyclohepten- 2 -amine 




The titled compound was obtained as an oily substance, 
by carrying out the same operation as in Reference Example 
10 48, using 8- [ (dimethylamino ) methyl] -6 , 7- dihydro- 5H- 
benzo [ a ] cyclohepten- 3 -amine . 

'H-NMR (CDC1 3 ) 61 1.30-1.63 (3H, m) , 1.65-2.22 (10H. m) , 
2.44-2.80 (4H, m) , 3.5 (2H, br, NH 2 ), 6.35-6.48 (2H, m) , 
6.92 (1H, d, J - 7.8 Hz) . 

15 

Reference Example 52 

6 - ( 1 - Piper idinylme thy 1 ) - 7 , 8 - dihydro - 2 - naph thalenamine 




1) A mixture of 6-acetamido-2- (N,N- 

20 dimethylaminomethylidene) -1-tetralone (11 g) obtained in 
Example 41-1) and piperidine (100 ml) was refluxed with 
heating for 24 hours. After excess piperidine was 
distilled out under reduced pressure, the resulting residue 
was crystallized using tetrahydrof uran-isopropyl ether to 

25 give 6 -acetamido- 2 - ( 1 - piper idinylme thy lidene ) - 1 - 
tetralone (7 g) as a light yellow powder. 

2) The titled compound was obtained as an amorphous 
powder by carrying out the same operations as in Example 
41-2) , using 6-acetamido-2- ( 1- piper idinylmethylidene) - 

30 1-tetralone obtained in above 1). 

l H NMR (CDCI3) Si 1.44-1.57 (6H, m) , 2.25-2.34 (6H, m) , 2.72 
(2H, t, J=8.0 Hz), 2.98 (2H, s), 3.59 (2H, s), 6.23 (1H, 
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S). 6.45-6.47 <2H, m) . 6-81 (1H, d, J=8.7 Hz). 
Reference Example 53 

6 - ( 1 - Piper idinylme thy 1 ) - 5 , 6 , 7 , 8 - t e t rahydro - 2 - 
5 naphthalenamine 




The titled compound was obtained as an amorphous 
powder by carrying out the same operations as in Reference 
Example 48, using 6- ( 1- piper idinylmethyl) -7 , 8-dihydro- 
10 2 -naphthalenamine obtained in Reference Example 52. 
*H NMR (CDC1 3 ) 5: 1.25-2.82 (19H, m), 3.36 (2H, bs ) , 
6.44-6.49 (2H, m) , 6.88 (1H, d, J=8 . 1 Hz). 

Reference Example 54 
15 6 - ( 1-Pyrrolidinylmethyl) -7 , 8-dihydr o-2 -naphthalenamine 




The titled compound was obtained as an amorphous 
powder by carrying out the same operations as in Reference 
Example 52, using 6-acetamido-2- (N,N- 
20 dimethylaminomethylidene)-l-tetralone obtained in 
Example 41-1) . 

l H NMR (CDCI3) 6 : 1.76-1.80 (4H, m) , 2 . 30 ( 2H, t , J = 7 . 8 
Hz), 2.47-2.49 (4H, m) , 2.74 (2H, t, J = 7.8 Hz), 3.13 
(2H, s), 3.59 (2H f brs ) , 6.26 (1H. s), 6.45-6.47 (2H, m) , 
25 6.82 (1H, d, J = 8.6Hz) . 

Reference Example 55 

6 - ( 1 -Pyrrolidinylmethyl ) - 5 , 6 , 7 , 8 - tetrahydo- 2 - 
naphthalenamine 




The titled compound was obtained as an amorphous 
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powder by carrying out the same operations as in Reference 
Example 48, using 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro- 
2-naphthalenamine obtained in Reference Example 54. 
*H NMR (CDC1 3 ) 6: 1.45-1.90 (lH,m), 1.55-2.80 (16H, m) , 
5 3.48 (2H. brs), 6.44 (1H, s), 6.47 (2H, d, J = 8.1 Hz), 
6.88 (2H, d, J = 8.1 Hz). 

Reference Example 56 

4 ' -Chloro-N- [6- ( chloromethyl ) -7 , 8-dihydro-2- 
1 0 naphthalenyl ] [1,1' -biphenyl ] - 4 -carboxamide 




After 1-chloroethyl chlorof ormate (0.23 ml) was added 
to tetrahydrofuran solution (30 ml) of 4 ' -chloro-N- [ 6- 
( dime thy lamino ) methyl ] - 7 , 8 - dihydro - 2 - 

1 5 naphthalenyl ] [ 1 , 1 9 - biphenyl ] - 4 - carboxamide (750 mg ) at 
-78°C, the temperature of the solution was raised to room 
temperature over 30 minutes. The solvent was distilled out 
under reduced pressure. The resulting residue was 
crystallized using tetrahydrofuran -n-hexane to give the 

20 titled compound (600 mg) . 

Melting point: 179 - 181° C (crystallization solvent: 
tetrahydrof uran-n-hexane ) 

Reference Example 57 
25 6 - ( 4 -Morpholinylmethyl ) - 5 , 6 , 7 , 8 - tetrahydro- 2 - 



naphthalenamine 




The titled compound was obtained as an amorphous 
powder by carrying out, in order, the same operations as 
30 in Reference Example 52 and Reference Example 48, using 
6 - acetamido - 2 - ( N , N- dime thylaminomethy lidene ) - 1 - 
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tetralone obtained in Example 41-1). 

*H NMR (CDC1 3 ) <5 : 1.22-1.41 (1H, m) , 1.80-1.82 (2H. m) , 
2.22-2.34 (10H. m) , 3.50 (2H. s), 3.69-3.72 (1H, ro) . 6.40 
(1H. s). 6.44 (1H, d. J = 8.1 Hz). 6.85 (1H. d, J = 8.1 Hz). 

Reference Example 58 

N- [ 6 - ( Chloromethyl ) - 7 . 8-dihydro- 2 -naphthalenyl ] [ 1 , 1 ' - 
biphenyl ] - 4 - carboxamide 
O 




10 The titled compound was obtained by carrying out the 

same operations as in Reference Example 56, using N-[6- 
[ ( dime thy lamino ) methyl ] - 7 , 8 - dihydro- 2 - 

naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide obtained in 
Example 47. 

15 Melting point: 163 - 165° C (crystallization solvent: 

tetrahydof uran-n-hexane ) 

Reference Example 59 

3- [ (N,N- Dime thy lamino ) methyl ] - 2H - chromen - 7 - amine 



20 




o 



CH 3 



H 2 N 

The titled compound was obtained by carrying out, in 
order, the same operations as in Examples 41-1) and 41- 
2), using 7 - ace ty lamino- 3, 4-dihydrochromen-4-on. 
X H-NMR ( CDC1 3 ) 6: 2.20 (6H, s), 2.94 (2H, s), 3.66 (2H, 
25 brs), 4.71 (2H, s), 6.16-6.21 (2H, m) , 6.76 (1H, d, J = 
7.8 Hz). 

Reference Example 60 

6 - [ ( Dime thy lamino ) methyl ] - 7 , 8 - dihydro - 1 - naphthalenamine 

1, 




NH, 



1 
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1) Methyl 4- ( 2-aminophenyl)butanoate hydrochloride 
(7,20 g, 0.037 mol) synthesized by a known method by 
documents (Synthetic communications. 26(18) . 3443 (1996)) 
and triethylamine (5.06 g, 0.05 mol) were dissolved in 
5 tetrahydrofuran (60ml). Acetyl chloride (3.51 g, 0.045 
mol) was added dropwise to the mixture, which was stirred 
at room temperature for 30 minutes. Ethyl acetate and IN 
hydrochloric acid were added to the reaction mixture, and 
extraction was conducted. The organic layer was washed 
10 with water, concentrated and dried. A mixed solution of 
ethyl acetate - n-hexane (1:1) was added to the residue. 
The crystallized product was collected by filtration, to 
give methyl 4- ( 2-acetylamin6phenyl)butanoate (6.40g) as a 
white powder. 

15 ^-NMR ( CDC1 3 ) 6 : 1.77-1.86 (2H, m), 2.29 (3H. s). 2.41-2.45 
(2H, m) , 2.59-2.62 (2H, m) , 3.74 (3H, s), 7.03 (1H, t, J=7.3 
HZ), 7.11-7.12 (1H ( m), 7.22 (1H, t, J=7.3 Hz), 8.08 (1H, 
d, J=8.1 Hz), 8.33 (1H, s). 



20 methyl 4-(2-acetylaminophenyl)butanoate (6.40g, 

0.027mol) obtained in 1) was added under stirring. After 
stirring for 1 hour, the reaction mixture was poured into 
ice water, and ethyl acetate and water were added, then 
extraction was conducted by adding water. The organic 

25 layer was washed with saturated sodium hydrogen carbonate 
solution and aqueous sodium chloride solution, and 
concentrated. A mixed solution of ethyl acetate - n-hexane 
(1:1) was added to the residue , and the crystallized product 
was collected by filtration, to give 5-acetylamino-l- 

30 tetralone (2.80g) as a white powder. 

^-NMR (CDCI3) 6 : 2. 10-2. 19 (2H, m) , 2.24 (3H, s) , 2.66 (2H, 
t, J=6.3 Hz), 2.84 (2H, t, J=5.7 Hz), 7.06 (1H, brs ) , 7.34 
(1H, t, J-7.5 Hz), 7.82(1H, d. J=7.5 Hz), 7.95 (1H, d, J=7.5 
Hz) . 

35 3) 5-Acetylamino-l- tetralone (0.6g, 3.0 mmol) 

obtained was dissolved in dimethylf ormamide dimethylacetal 



2) Polyphosphoric acid ( lOOg) was heated at 130^, then 
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(20ml) , which was refluxed with heating for 4 hours. The 
crystallized product was collected by filtration, which was 
washed with ethyl acetate, to give 5-acetylamino-2- 
(dimethylamino)methylidene-l-tetralone (0.58g) as a 

5 yellow powder. 

A H-NMR (CDC1 3 ) 6 : 2.21 (3H, s), 2.68-2.72 (2H, m) , 2.86-2.90 
(2H, m).3.11 (6H. s), 7.26-7.31 (2H, m) , 7.62 (1H, m), 7.69 
(1H, s), 7.92 (1H. m). 

4) Sodium triacetoxyhydroborate (424 mg, 2.0 mraol) 

10 was dissolved in a mixed solution of ethyl acetate (5ml) 
and tetrahydrofuran ( 1ml) under ice-cooling. 5- 
Acetylamino-2-dimethylaminomethylidene-l-tetralone (129 
mg. 0.5 mmol) obtained in 3) was added to the mixture, which 
was stirred for 15 minutes. The reaction mixture was 

15 concentrated, and methanol (10ml) was added to the residue, 
and sodium borohydride (38 mg, 1 mmol) was added under 
ice-cooling. After stirring for 1 hour, the reaction 
mixture was concentrated. 5N Hydrochloric acid and ethyl 
acetate were added to the residue, and extraction was 

20 conducted. The water layer was refluxed with heating for 
2 hours. 4N sodium hydroxide solution and ethyl acetate 
were added to the reaction mixture, and extraction was 
conducted. The organic layer was washed with water, and 
concentrated. The residue was purified by alumina column 

25 chromatography (development solvent; ethyl acetate : n- 
hexane=l:l), to give the titled compound (80 mg) as a 
colorless oily substance. 

1 H-NMR (CDCI3) 5: 2.24(6H, s), 2.37(2H, t, J-8.1 Hz), 
2.63(2H, t, J=8.1Hz), 2.97(2H, s), 3.58(2H, brs), 6.29<1H, 
30 s,), 6.53(1H, d, J=8.1 Hz), 6.57 (1H, d, J=8.1 Hz), 
6.97(1H, t, J=8.1 Hz). 

Reference Example 61 

7- [ (Dimethylamino) methyl] -5 , 6-dihydro-2-naphthalenamine 
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1) 7-Nitro-l-tetralone (8.32 g, 0.044 mol) and 
concentrated hydrochloric acid (24 ml, 0.29 mol) were 
dissolved in methanol (100 ml), and an iron powder (7.30 
g, 0.13 mol) was gradually added over 1 hour. After 

5 stirring for 1 hour, the reaction mixture was concentrated. 
4 N Sodium hydroxide solution and ethyl acetate were added 
to the residue, and extraction was conducted. The organic 
layer was dried, and concentrated. Tetrahydrofuran (100 
ml) and triethylamine (5.05 g, 0.05 mol) was added to the 

10 residue. Further, acetyl chloride (3.92 g, 0.05 mol) was 
added under ice-cooling. After stirring for 30 minutes, 
ethyl acetate and IN hydrochloric acid were added, and 
extraction was conducted. The organic layer was 
concentrated, and the residue was purified with silica gel 

15 column chromatography (development solvent : ethyl 

acetate), to give 7-acetylamlno-l-tetralone (7.52 g) as 
a white powder. 

^-NMR ( CDC1 3 ) 6 z 2.09-2.18 (2H, m) , 2.21(3H, s), 2.65 (2H, 
t, J=6.3 Hz), 2.94 (2H, t, J-6.3 Hz), 7.24 (1H, d, J=8 . 4 
20 Hz), 7.82 (1H, s), 7.98 (1H, brs), 8.15 (1H, d, J-7.5 Hz). 

2) 7-Acetylamino-2- [ (dimethylamino)methylidene] -1- 
tetralone (2.95 g) was obtained as a white powder by the 

» 

same method as in Reference Example 60-3), using 7- 
acetylamino-l-tetralone (3.00 g, 0.0148 mol) obtained in 
25 l). 

*H-NMR ( CDCI3 ) 6 : 2.17 (3H, s) , 2.78-2.82 (2H, m) , 2.88-2.93 
(2H, m), 3.14 (6H, s), 7.14 (1H, d, J=8.1 Hz), 7.74 (1H, 
s), 7.76 (1H, s), 8.09-8.12 (1H, m) , 8.24 (1H, s). 

3) The titled compound (300 mg) was obtained as a 
30 colorless oily substance by the same method as in Reference 

Example 60-4), using 7-acetylamino-2- 

[ (dimethylamino)methylidene] -1-tetralone (628 mg, 2.43 

mmol) obtained in 2). 

*H-NMR (CDCI3) 5 : 2.23 (6H, s) , 2.29 (2H, t, J=8.4Hz), 2.71 
35 (2H, t, J=8.4 Hz) , 2.97 (2H, s) , 3.52 (2H, brs), 6.24 (1H, 
S,), 6.41 (1H, s,), 6.46 (1H, d, J=7.8 Hz), 6.90 (1H, d. 
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J=7.8 Hz) . 

Reference Example 62 

N , N- Dimethyl -N- [ (7- amino -2,3- dihydro -1,4- benzodioxin - 2 - 
5 yl) methyl] amine 




1) l,2-Dihydroxy-4-nitrobenzene (5.00 g, 0.032 mol), 
potassium carbonate (9.67 g, 0.07 mol) and epibromohydrin 
(5.30 g, 0.039 mol) were dissolved in dimethylformamide 

10 (100ml) , which was stirred at 100*0 for 1 hour. Water was 
added to the reaction mixture, and extraction was conducted 
using ethyl acetate. The organic layer was washed with 
water, and concentrated. The residue was purified by 
alumina column chromatography ( development solvent : ethyl 

15 acetate). The eluent was washed with a mixed solution of 
ethyl acetate - n-hexane (1:1), to give ( 7-nitro-2, 3- 
dihydro- 1,4 -benzodioxin- 2 -yl) methanol (3.31 g) as a white 
powder . 

^-NMR (CDC1 3 ) <5 : 1.95-1.99 (1H, m), 3.89-3.97 (2H, m) , 
20 4.19-4.29 (2H, m) , 4.41-4.45 (1H, m) , 6.96 (1H, d, J=8.6 
Hz) , 7.78-7.81 (2H, m) . 

2 ) (7 -Nitro- 2,3- dihydro -1,4 -benzodioxin- 2 - 
yl)methanol (1.00 g, 4.74 mmol) obtained in 1) and 
triethylamine (719 mg, 7.10 mmol) were dissolved in 

25 dimethylformamide (30 ml), and methanesulf onyl chloride 
(651 mg, 5.68 mmol) was added, which was stirred at room 
temperature for 30 minutes. Then, an aqueous 
dimethylamine solution was added and stirred at 60*C for 
5 hours. Water was added to the reaction mixture, and 

30 extraction was conducted using ethyl acetate . The organic 
layer was washed with water, and concentrated. The residue 
was purified by alumina column chromatography (development 
solvent ; ethyl acetate : n-hexane = 3:7), to give N,N- 
dimethyl-N- [ ( 7 -nitro- 2 , 3 -dihydro- 1 , 4 -benzodioxin - 2 - 

35 yl)methyl] amine (802 mg) as a colorless oily substance. 
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'H-NMR (CDCI3) 6 : 2,34 (6H, s), 2.50-2.68 (2H, m) . 4.02-4.09 
(2H, m), 4.30-4.36 (1H, m) , 4.39-4.44 (2H, m) , 6.94 (1H, 
d, J=8.9Hz), 7.76-7.84 (2H, m) . 

3) N,N-Dimethyl-N-[(7-nitro-2,3-dihydro-l,4- 
5 benzodioxin-2-yl)methyl] amine (802 mg, 3.37 mmol) obtained 
in 2) and concentrated hydrochloric acid (3 ml) was 
dissolved in methanol (10 ml), and an iron powder (0.80 g, 
14 mmol) was quietly added over 1 hour. After stirring for 
1 hour, the reaction mixture was concentrated. 4n Sodium 

10 hydroxide solution and ethyl acetate were added to the 
residue, and extraction was conducted. The organic layer 
was dried, and concentrated. The residue was purified by 
silica gel column chromatography (development solvent : 
ethyl acetate - n- hexane = 3:7), to give the titled compound 

15 (514 mg) as a colorless oily substance. 

'H-NMR (CDCI3) <5 : 2.32 (6H, s) , 2.43-2.64 ( 2H . m) , 3 . 40 ( 2H . 
s), 3.86-3.93 (1H, m) , 4.19-4.27 (2H, m) , 6.18-6.22 (1H, 
m), 6.29 (1H, s), 6.67 (1H, d, J=8.7 Hz). 

20 Reference Example 63 

N,N-Dimethyl-N- [ (6-amino-2,3-dihydro-l, 4-benzodioxin-2- 
yl ) methyl ] amine 



25 potassium carbonate (8.71 g, 0.063 mol) and methoxymethyl 
chloride (2.42 g, 0.030 mol) were dissolved in 
dimethylformamide (50 ml), which was stirred at 40*0 for 
30 minutes. Epibromohydrin (7.20 g, 0.045 mol) was added 
to the mixture, which was stirred at 60^ for 80 minutes. 

30 Then water was added, and extraction was conducted using 
ethyl acetate. The organic layer was washed with water, 
and concentrated. The residue was purified by alumina 
column chromatography (development solvent : ethyl acetate 
- n-hexane = 1:4), to give 2-[ [2-(methoxymethoxy)-5- 

35 nitrophenoxy] methyl ]oxirane (2.61 g) as a white powder. 




1) l # 2-Dihydroxy- 4 -nitrobenzene (4.65 g, 0.030 mol). 
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^-NMR (CDClj) 6 : 2.79-2.81 (1H. m) , 2.93-2.96 (1H, m) , 3.41 
(1H. m), 3.53 (3H. s), 4.01-4.07 (1H. m). 4.40-4.45 (1H, 
m). 5.32 (2H. s). 7.22 (1H, d. J=9.0 Hz), 7.82-7.91 (2H. 
m) . 

5 2) 2-[ [2-(Methoxymethoxy)-5- 

nitrophenoxy] methyl loxirane (4.00 g. 0.016 mol) obtained 
in 1) was dissolves in methanol (50 ml), and 10% 
hydrochloric acid-methanol solution (10 ml) was added, 
which was stirred at room temperature for 30 minutes . The 
10 solvent was concentrated, and methanol (30 ml) and 

potassium carbonate (6.50 g, 0.047 mol) were added to the 
residue, which was stirred at 60*0 for 1 hour. The solvent 
was concentrated, water was added, and extraction was 
conducted using ethyl acetate. The organic layer was 
15 washed with water, and concentrated. The residue was 
purified by alumina column chromatography (development 
solvent ; ethyl acetate), to give (6-nltro-2.3-dihydro-. 
1.4-benzodioxln-2-yl)methanol (2.12 g) as a white powder. 
"H-NMR ( CDC1 3 ) 5: 1.90-1.94 (1H. m) . 3.89-3.97 (2H. m) . 
20 4.19-4.28 (2H. m) . 4.41-4.45 (1H. m) , 6.97 (1H. d. J=8.6 
Hz). 7.78-7.82 (2H. m) . 

3 ) N.N- Dimethyl -N-[(6-nitro-2,3- dihy dro -1.4- 
benzodioxin-2-yl)methyl]amlne (910 mg) was obtained as a 
colorless oily substance, by the same method as in Reference 

25 Example 62-2). using (6-nitro-2,3-dihydro-1.4- 

benzodioxin-2-yl)methanol (1.00 g. 4.74 mmol) obtained in 
2). 

*H-NMR (CDC1,) 6 : 2.35 (6H. s). 2.52-2.70 (2H. m) , 3.98-4.05 
(2H. m), 4.35-4.39 (3H. m) . 6.95-6.98 (1H. m) . 7.77-7.80 
30 (2H. m). 

4) The titled compound (750 mg) was obtained as a 
colorless oily substance, by the same method as in Reference 
Example 62-3). using N.N-dimethyl-N-[(6-nitro-2.3- 
dihydro-l,4-benzodioxin-2-yl)methyllamine (910 mg, 3.82 

35 mmol) obtained in 3). 

*H-NMR (CDC1 3 ) <5 : 2.32 (6H, s) , 2.43-2.64 (2H, m) . 3.40 (2H. 
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s), 3.86-3.92 (1H, m) , 4.13-4.27 (2H, m) , 6.19-6.28 (2H, 
m), 6.67-6.70 (1H, m) . 

Reference Example 64 
5 1 - 1 ( 6 -Amino -2 , 3- dihy dro - 1 , 4 - ben z odioxin -2- 
y 1 ) methyl ] pyrrolidine 



1 ) 1 - [ ( 6 -Ni t r o -2,3- dihydro -1,4- benzodioxin - 2 - 

yl) methyl] pyrrolidine (1.30 g) was obtained as a colorless 
10 oily substance, by the same method as in Reference Example 
62-2), using ( 6-nitro-2 , 3-dihydro-l , 4- benzodioxin- 2- 
yl)methanol (1.12 g, 5.30 mmol) and pyrrolidine (10 ml). 
'H-NMR (CDC1 3 ) 6 : 1.79-1.83 (4H, m) , 2.60-2.62 (4H, m) , 2.78 
(2H, d, J=5.9 Hz), 4.00-4.07 (1H, m) , 4.38-4.42 (2H, m) , 
15 6.95-6.98 (1H, m) , 7.76-7.80 (2H, m) . 

2) The titled compound (1.03 g) was obtained as a 
colorless oily substance, by the same method as in Reference 
Example 62-3), using 1- [ (6-nitro- 2 , 3-dihydro-l , 4- 
benzodioxin- 2 -yl)methyl] pyrrolidine (1.30 g, 4.92 mmol). 

20 X H-NMR (CDCI3) 6: 1.74-1.83 (4H, m) , 2.54-2.63 (4H, m) , 
2.69-2.72 (2H, m) , 3.40 (2H, s) . 3.91-3.97 (1H, m) , 
4.18-4.30 (2H, m), 6.18-6.25 (2H, m) , 6.70 (1H, d, J=8-4 
Hz) . 

25 Reference Example 65 

N - [ ( 7 -Amino -3,4- dihydro - 2H - chromen - 3 -y 1 ) methyl ] -N , N - 
dimethylamine 



30 (150 mg, 0.73 mmol) obtained in Reference Example 59, IN 
hydrochloric acid (0.5 ml) and 10% palladium carbon (40 mg) 
was dissolved in methanol (5 ml), and catalytic 
hydrogenation was conducted under normal temperature and 
normal pressure. After a catalyst was filtered out, the 





3- [ (N,N-Dimethylamino) methyl] -2H- chromen- 7 -amine 
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filtrate was concentrated, and the residue was purified by 
alumina column chromatography (development solvent ; ethyl 
acetate : n-hexane = 3:7) , to give the titled compound (15 
mg) as a colorless oily substance. 
5 *H-NMR (CDC1 3 ) (5: 2-20-2.24 (3H, m) , 2.24(6H, m) , 2.30- 
2.40 (1H, m), 2.75-2.80 (1H, m) , 3.60 (1H, m) , 3.75-3.80 
(2H, m), 4.20-4.25 (1H, m), 6.20 (1H, m) , 6.21-6.25 (1H, 
m), 6.82 (1H, d, J=7.8 Hz). 

10 Reference Example 66 

6- [ (Dimethylamino) methyl] -5 -methyl -7 , 8-dihydro-2- 
naphthalenamine 




1) 6-Acetylamino-l-tetralone (5.5 g, 0.027 mol) and 

15 dimethylmethylenammonium chloride (6.3 g, 0.068 mol) were 
dissolved in a mixed solution of acetonitrile (100 ml) and 
tetrahydrofuran (100 ml), which was stirred for 48 hours. 
The crystallized product was collected by filtration, 
washed with tetrahydrofuran, and dissolved in ethyl 

20 acetate. 0.5N Sodium hydroxide solution was added to the 
solution for liquid separation. The organic layer was 
concentrated, to give 6-acetylamino-2- 
[ (dimethylamino ) methyl ] -1-tetralone (4.48 g) as a 
colorless oily substance. 

25 2) 6-Acetylamino-2-[ (dimethylamino ) methyl] -1- 

tetralone (260 mg, 1.00 mmol) obtained was dissolved in 
tetrahydrofuran (10 ml). 1M Methyl magnesium bromide - 
tetrahydrofuran solution (3 ml) (3.00 mmol) was added to the 
solution under ice-cooling, which was stirred at room 

30 temperature for 16 hours. Aqueous ammonium chloride 

solution was added to the reaction mixture, and extraction 
was conducted using ethyl acetate. The organic layer was 
concentrated, and 5N hydrochloric acid and ethyl acetate 
were added to the residue for liquid separation. 
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Concentrated hydrochloric acid was added to the water 
layer , which was ref luxed for 4 hours . The reaction mixture 
was concentrated, and IN sodium hydroxide solution and 
ethyl acetate were added to the residue and extraction was 
5 conducted. The organic layer was concentrated, and the 
residue was purified by alumina column chromatography 
(development solvent ; ethyl acetate : n-hexane = 3:7), to 
give the titled compound (83 mg) as a colorless oily 
substance. 

10 'H-NMR (CDC1 3 ) 6: 2.04 (3H, s), 2.24 (6H, s), 2.28 (2H, t. 
J=7.4 Hz), 2.66 (2H, t, J=7.4 Hz), 3.04 (2H, s), 3.62 (2H, 
s), 6.49 (1H, s), 6.51-6.55 (1H, m) . 7.10 (1H. d, J=8.1 
Hz) . 

15 Reference Example 67 

6 - [ ( Dime thy lamino ) methyl ] - 5 - ethyl - 1 , 8 - dihydro -2 - 



naphthalenamine 




The titled compound was obtained as a colorless oily 
20 substance by the same manner as in Reference Example 66-2) , 
using 6-acetylamino-2- (dimethylamino) methyl- 1-tetralone 
obtained in Reference Example 66-1) and ethyl magnesium 
bromide . 

*H-NMR (CDC1 3 ) 6 : 1.06 (3H, t, J=7.5 Hz), 2.24 (6H, s) , 2.27 
25 (2H, m), 2.52-2.66 (4H. m) , 3.04 (2H. s), 3.61 (2H, s), 6.51 
(1H, s), 6.51-6.55 (1H, m), 7.11 (1H, d, J=8 . 1 Hz). 

Reference Example 68 

6 - [ ( Dimethylamino ) methyl ] - 5 - isobutyl -7,8- dihydro - 2 - 
30 naphthalenamine 
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The titled compound was obtained as a colorless oily 
substance by the same manner as in Reference Example 66-2) , 
using 6- acetylamino-2- [ (dimethylamino) methyl] -1- 
tetralone obtained in Reference Example 66-1) and isobutyl 
5 magnesium bromide. 

X H-NMR (CDC1 3 ) <5: 0.88 (6H, d, J=6.7 Hz), 1.73-1.79 (1H, 
m). 2.21 <6H, s). 2.28 (2H, t, J=7.0Hz). 2.44 (2H, d, J=7.3 
Hz), 2.63 (2H, t, J=7.0 Hz), 3.09 (2H, s), 3.60 (2H, s), 
6.49 (1H, s), 6.51-6.53 (1H, m) , 7.08 (1H, d. J=7.8 Hz). 

10 

Reference Example 69 

5 -Methyl - 6 - ( 1 - pyr r olidinylme t hy 1 ) - 7 . 8 - dihydro - 2 - 
naphthalenamine 

CH 

15 1)6- Acet y lamino - 2 - [ ( dimethylamino ) me thy 1 idene ] - 1 - 

tetralone (4.90 g. 0.017 mol) obtained in Example 41-1) was 
suspended in pyrrolidine (25 ml), which was refluxed with 
heating for 2 hours. The crystallized product was 
collected by filtration, washed with a mixed solution of 

20 ethyl acetate and n-hexane (1:1) • to give 6- 

acetylamino-2- (1-pyrrolidinylmethylidene) -1-tetralone 
(5.03 g) as yellow crystals. 

'H-NMR (CDC1 3 ) 6 : 1.75-2.00 (4H, m) , 2.19 (3H, s), 2.70-3.00 
(4H, m). 3.50-3.70 (4H, m) , 7.20-7.25 (1H, m) , 7.67 (1H, 
25 s), 7.70-7.90 (2H, m) , 7.97(1H, d, J«8.4 Hz). 

2) Sodium triacetoxyhydroborate (3.18 g, 0.015 mol) 
was dissolved in a mixed solution of ethyl acetate (50 ml) 
and tetrahydrofuran (12.5 ml) under ice-cooling, and 6- 
acetylamino-2- (1-pyrrolidinylmethylidene) -1-tetralone 
. 30 (2.84 g f O.Olmol) obtained in 1) was added. After stirring 
for 1 hour, the reaction mixture was concentrated. IN 
Sodium hydroxide solution and ethyl acetate were added to 
the residue, which was stirred. The crystallized product 
was collected by filtration, washed with a mixed solution 
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of ethyl acetate and n-hexane (1:1), to give 6- 
acetylamino - 2 - ( 1 - pyrrol idinylme thyl ) - 1 - t etralone (2,65 
g) as a white powder. 

X H-NMR (CDC1 3 ) 5 : 1.78 (4H, m) , 1.90-2.02 (1H, m) , 2.20 (3H, 
5 s), 2.35-2.98 (10H # m), 7.20-7.23 (1H, m) , 7.57 (1H, s), 
7.66 (1H, m), 7.97 (1H, d, J=8.4 Hz). 

3) The titled compound was obtained by the same manner 
as in Reference Example 66-2), using 6-acetylamino-2- 
(l-pyrrolidinylmethyl)-l-tetralone obtained in 2). 
10 'H-NMR (CDC1 3 ) 6 : 1.73-1.79 (4H, m) , 2 .04 ( 3H, S ) . 2 . 31 (2H, 
t, J=7.4 Hz), 2.49-2.54 (4H, m) , 2.65 (2H, t, J=7 . 8 Hz), 
3.24 (2H, s), 3.60 (2H, brs), 6.48-6.54 (2H, m) , 7.09 (1H, 
d, J=8.1 Hz) . 

15 Reference Example 70 

6 -Amino - 2 - ( 1 - pyrr olidinylme thy 1 ) - 3 , 4 - dihydr o - 1 - 
naphthalenecarbonitrile 




Trimethylsillylnitrile (1.02 ml, 7.68 mmol) and zinc 
20 iodide (22 mg, 0.0698 mmol) were added to dichloroethane 
solution (9 ml) of 6-acetylamino-2- ( 1- 
pyrrolidinylmethyl)-l-tetralone (1.00 g, 3.49 mmol) 
obtained in Reference Example 69-2), which was stirred at 
room temperature for 2 days . The solvent was distilled out 
25 under reduced pressure. Ethyl acetate was added to the 
obtained oily substance, which was washed with saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then the solvent was distilled out under 
reduced pressure. The resulting residue was purified by 
30 alumina column chromatography (development solvent ; ethyl 
acetate) # to give trimethylsillylcyanohydrin form (1.21 g) 
as an oily substance. 2.5N Hydrochloric acid was added to 
the oily substance (978 mg, 2.73 mmol), which was stirred 
at 100*0 for 1.5 hours. The aqueous solution obtained was 
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washed with ethyl acetate. Potassium carbonate was added 
to the water layer to make it alkaline, and extraction was 
conducted using ethyl acetate . The extract was washed with 
saturated aqueous sodium chloride solution, dried over 

5 anhydrous sodium sulfate, and the solvent was distilled out 
under reduced pressure. The resulting oily substance was 
purified by alumina column chromatography (development 
solvent ; hexane : ethyl acetate = 5:1) , to give the titled 
compound (358 mg). 

10 'HNMR (CDC1 3 ) 6 : 1.80 (4H f m) , 2.56 (6H. m) , 3.73 (2H, m) , 
3.50 (2H, s). 3.77 (2H, br) , 6.46 (1H. s), 6.55 (1H, d, J 
= 8.1 Hz), 7.26 (1H. d, J = 8.1 Hz). 

Reference Example 71 
15 6-Acetamido-2-tetralone 



1) Sodium borohydride (931 mg, 24.6 mmol) was added 
to a methanol solution (60 ml) of 6-acetamido-l-tetralone 
(5.00 g, 24.6 mmol) under ice-cooling, which was stirred 

20 at room temperature for 1 hour. Ethyl acetate was added 
to the reaction mixture, which was washed with saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then, the solvent was distilled out 
under reduced pressure. p-Toluenesulf onic acid (468 mg, 

25 2.46 mmol) and toluene (120 ml) were added to the obtained 
alcohol form (5.05 g, 24.6 mmol), which was stirred at 100 
*C for 1 hour. The solvent was distilled out under reduced 
pressure. Ethyl acetate was added to the residue, which 
was washed with saturated aqueous sodium chloride solution, 

30 dried over anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The resulting 
oily substance was purified by silica gel column 
chromatography (development solvent ; hexane : ethyl acetate 
=1:1) , and powdered with hexane to give N-(7,8- 

35 dihydro-2-naphthalenyl)acetamide (3.17 g) . 
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X H NMR (CDCI3) 6 z 2.16 (3H, s), 2.29 (2H, m) , 2.28 (2H, m) , 
5.97 (1H, m), 6.42 (2H, d, J=9.6 Hz), 6.97 (1H, d, J=8.1 
Hz), 7.14 (1H, br), 7.20 (1H, m) , 7.32 (1H, s). 

2) m-Chloroperbenzoic acid (5.13 g, 20.8 mmol) was 
5 added to a chloroform solution (80 ml) of N-(7,8- 

dihydro-2-naphthalenyl)acetamide (3.00 g, 16.0 mmol) 
obtained in 1) under ice-cooling, which was stirred at room 
temperature for 2 hours. Ethyl acetate was added to the 
reaction mixture, which was washed with saturated sodium 

10 hydrogencarbonate solution and saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, and 
then the solvent was distilled out under reduced pressure. 
The resulting oily substance was purified by alumina B 
column chromatography (development solvent ; hexane : ethyl 

15 acetate = 1:1) . IN Sodium hydroxide solution (10.7 ml) 
was added to a methanol solution (100 ml) of the obtained 
oily substance (3.20 g, 8.89 mmol) under ice-cooling, which 
was stirred at room temperature for 30 minutes . The solvent 
was distilled out under reduced pressure. Ethyl acetate 

20 was added to the residue, which was washed with saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then the solvent was distilled out under 
reduced pressure. The resulting oily substance was 
purified by alumina B column chromatography (development 

25 solvent ; ethyl acetate : methanol =10:1). p- 

Toluenesulfonic acid (50mg, 0.262 mmol) and toluene (26 ml 
) were added to the obtained diol (596 mg, 2.62 mmol) , which 
was stirred at 120*0 for 3 hours . The solvent was distilled 
out under reduced pressure. Ethyl acetate was added to the 

30 residue, which was washed with saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, and 
then the solvent was distilled out under reduced pressure. 
The resulting oily substance was purified by silica gel 
column chromatography (development solvent ; hexane : ethyl 

35 acetate — 1:3), and powdered with diisopropyl ether, to 
give the titled compound (231 mg) . 
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X HNMR (CDC1,) <5 : 2.18 (3H, s), 2.54 (2H, m) . 3.04 (2H. m) . 
3.76 (2H. s), 7.06 (1H, d, J=8.1Hz), 7.21 <1H. dd, J=8.1, 
2.0 Hz). 7.31 (1H, br), 7.61 (1H, d, J=2.0 Hz). 

5 Reference Example 72 

N- ( 6-OXO-5 . 6 , 7 . 8-tetrahydro-2-naphthalenyl) [1.1*- 
biphenyl ] - 4 -carboxamide 

Concentrated hydrochloric acid (1.5 ml) was added to 

10 6-acetamido- 2 -tetralone (20 mg, 0.098 mmol) obtained in 
Reference Example 71, which was stirred at 100*0 for 1 hour, 
and the solvent was distilled out under reduced pressure. 

Ethyl acetate was added to the residue, which was washed 
with aqueous potassium carbonate solution and saturated 

15 aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then the solvent was distilled out under 
reduced pressure. [ 1 , 1 1 -Biphenyl] -4-carbOnyl chloride 
(21.3 mg, 0.098 mmol) was added to a dimethylf ormamide 
solution (0.5 ml) of the obtained oily substance and 

20 triethylamine (0.014 ml, 0.098 mmol) under ice-cooling, 
which was stirred at room temperature for 1 hour. Ethyl 
acetate was added to the reaction mixture, which was washed 
with IN hydrochloric acid, aqueous potassium carbonate 
solution and saturated aqueous sodium chloride solution, 

25 dried over anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The resulting 
residue was purified by silica gel column chromatography 
(development solvent ;hexane: ethyl acetate = 1:1), to give 
the titled compound (10 mg). 

30 X H NMR (CDC1 3 ) 6 : 2.56 (2H, t, J=6.6Hz), 3.08 (2H, t, J=6.6 
Hz), 3.57 (2H, s), 7.11 (1H. d, J=8 . 1 Hz), 7.43 (4H, m) , 
7.64 (2H, m). 7.72 (3H, m) , 7.96 (3H, m) . 
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Reference Example 73 

(E)-3-[4-[([l,l*- bipheny 1 ] - 4 - y lcarbonyl ) amino ] phenyl ] - 
2-propenic acid 




5 4-Phenylbenzoyl chloride ( 2 . 00 g , 9.23 mmol ) was added 

to a mixed solution of 4-aminocinnamic acid (1.51 g, 
9 . 23mmol) and sodium hydrogen carbonate ( 2 . 33 g , 27.7 mmol ) 
in water and diethyl ether under ice -cooling, which was 
stirred for 5 hours. After the reaction mixture was 
10 separated, 5n hydrochloric acid was added to water layer, 
and the precipitated crude product was washed with water 
and ethyl acetate, to give the titled compound (1.34 g) . 
*H NMR (DMSO-d 6 ) <5 : 6.84 (1H, d, 3 = 16.0 Hz). 7.43-7.93 
(12H. m), 8.09 (2H, d, J = 8.4 Hz), 10.51 (1H, s). 

15 

Reference Example 74 

N- 1 4 - [ ( E ) - 3 -Amino- 3 - oxo - 1 -propenyl ] phenyl ] [ 1 , 1 ' - 
biphenyl ] - 4 -carboxyamide 




20 Chlbro isobutylcarbonate (0.453 ml, 3.49 mmol) was 

added to a dimethylf ormamide suspension of (E)-3-[4- 
[ ( [1, 1 ' -biphenyl] - 4 -ylcarbonyl) amino] phenyl] -2- 
propionic acid (1.00 g, 2.91 mmol) obtained in Reference 
Example 73 and triethylamine (0.527 ml, 3.79 mmol) under 

25 ice-cooling, which was stirred for 30 minute. The solvent 
was distilled out under reduced pressure. Sodium 
hydrogencarbonate solution was added to the residue, and 
the precipitated crude product was washed with water and 
acetonitrile, to give the titled compound (936 mg) . 



• 
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X H NMR (DMSO-d 6 ) <5 : 6.56 (1H. d, J = 15.6 Hz), 7.05 (1H, 
br), 7.52 (7H, m) , 7.86 (6H. m) , 8.08 (2H, d. J = 7.6 Hz). 

Reference Example 75 
5 N-[4-[(E)-2- Cyarioe t heny 1 ] phenyl 111.1'- bipheny 1 ] - 4 - 



Cyanuric chloride (727 mg, 3.94 mmol) was added to a 
dlmethylformamide suspension of (E)-3-[4-[([l,l'- 

1 0 bipheny 1 ] - 4 -ylcarbonyl ) amino ] phenyl ] - 2 - propenic acid 

(900 mg, 2.63 mmol) obtained in Reference Example 74 at room 
temperature, which was stirred for 1 hour. After the 
solvent was distilled out under reduced pressure, the 
residue was dissolved in chlorof orm , which was washed with 

15 saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was stilled 
out under reduced pressure. The resulting residue was 
purified by silica gel column chromatography (development 
solvent ; chlorof orm : ethyl acetate = 20:1), to give the 

20 titled compound (561 mg) as a colorless powder from diethyl 
ether . 

*H NMR (DMSO-d 6 ) 6: 6.37 (1H, d, J = 16.4 Hz), 7.43-7.51 
(4H, m), 7.65-7.93 (8H, m) , 8.08 (2H, d, J = 8.6 Hz). 

25 Reference Example 76 

2 - [ 4 - [ ( 1 - Acetyl- 3 -piperidinyl ) carbonyl ] phenyl ] - 1H- 
isoindol-1 . 3( 2H) -dione 



carboxamide 





1) Thionyl chloride (2,12 ml, 32.1 mmol) was added to 
30 fluorobenzene solution (20 ml) of l-acetyl-3- 
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piperidinecarboxylic acid (5.00 g, 29.2 mmol) under 
ice-cooling, which was stirred at room temperature for 30 
minutes. Aluminum chloride (9.74 g, 73.0 mmol) was added 
to the solution, which was stirred at 90*C for 1 hour. The 
5 reaction mixture was poured in ice, and extraction was 
conducted using ethyl acetate. The extract was washed with 
saturated aqueous sodium chloride solution, saturated 
sodium hydrogencarbonate solution, and again saturated 
aqueous sodium chloride solution, dried over anhydrous 

10 sodium sulfate, and then the solvent was distilled out under 
reduced pressure. The resulting oily substance was 
purified by silica gel column chromatography (development 
solvent ; hexane : ethyl acetate = 1:1), to give (1- 
acetyl-3-piperidinyl) ( 4-f luorophenyl)methanone (4.93 g). 

15 *H NMR (CDC1 3 ) 6 : 1.61 (2H, m) , 1.80 (2H, m) , 2.11 and 2.15 
(3H, s and s), 2.71 (1H. m), 3.11 and 3.42 (2H, m) , 3.87 
(1H, m), 4.53 and 4.83 (1H, m) . 7.18 (2H, m) , 8.02 (2H, m). 

2) A dimethylf ormamide solution (50 ml) of (1- 
acetyl-3-piperidinyl) (4-f luorophenyljmethanone (4.92 g, 

20 19.7 mmol) obtained in 1) and potassium phthalimide ( 3. 66g, 
19.7mmol) was stirred at 100*C for 12 hours under nitrogen 
atmosphere. The insoluble matters were filtered off, and 
the solvent was distilled out under reduced pressure. 
Ethyl acetate was added to the residue, which was washed 

25 with IN hydrochloric acid and saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, and 
then the solvent was distilled out under reduced pressure. 
The resulting oily substance was purified by silica gel 
column chromatography (development solvent ; ethyl 

30 acetate), to give the titled compound (4.18 g) as a 

colorless powder from ethyl acetate - diisopropyl ether 



*H NMR (CDC1 3 ) 6 : 1.66 (2H, m) , 1.86 (2H, m) , 2.13 and 2. 15 
(3H, s and s), 2.74 (1H, m) , 3.11 and 3.43 (2H, m), 3.88 
35 (1H, m) , 4.54 and 4.85 (1H, m) , 7.66 (2H, m) , 7.82 (2H, m) . 
7.99 (2H, m) , 8.10 (2H, m) . 



(1:5). 
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Reference Example 77 

t ert - Butyl 3 - ( 4 - aminobenzoyl ) - 1 - piperidinecarboxylat e 




5 1) Concentrated hydrochloric acid (53 ml) was added 

to 2 - [ 4 - [ ( 1 - acetyl - 3 - piper idinyl ) carbonyl ] phenyl ] - 1H- 
isoindol-l,3(2H)-dione (4.00 g, 10.6 mmol) obtained in 
Reference Example 76, which was stirred at lOO'C for 16 
hours, and then insoluble matters were filtered off. 

10 Potassium carbonate was added to the filtrate to make it 
alkaline, and extraction was conducted using ethyl acetate . 
The extract was washed with saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate , and 
then the solvent was distilled out under reduced pressure. 

1 5 The resulting residue was powdered with diisopropyl ether, 
to give (4-aminophenyl) (3-piperidinyl)methanone (1.69 g) . 
X H NMR (CD 3 OD) 6 : 1.59-1.85 (4H, m) , 2.68-2.72 (2H, m) , 3.30 
(2H, m), 3.45 (lH f m), 6.62 (2H, m) , 7.74 (2H, m) . 

2) t -Butyl dicarbonate (0.562 ml, 2.45 mmol) was added 

20 to a tetrahydrofuran solution (12 ml) of (4- 

aminophenyl) (3-piperidinyl)methanone (500 mg, 2.45 mmol) 
obtained in 1) under ice-cooling, which was stirred for 1.5 
hours. Ethyl acetate was added to the reaction mixture, 
which was washed with saturated sodium hydrogencarbonate 

25 solution and saturated aqueous sodium chloride solution, 
dried over anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The resulting 
oily substance was purified by silica gel column 
chromatography (development solvent ; hexane : ethyl acetate 

30 =1:1), to give the titled compound (831 mg). 

X H NMR (CDCI3) 51.47 (9H, s), 1.47-1.52 (2H, m). 1.67-1.74 
(2H, m), 2.00 (1H, m) , 2.72 (1H. m) , 2.90 (1H, m) , 3.32 (1H, 
m), 4.13 (3H, m), 6.66 (2H, d, J=8.4Hz), 7.84 (2H, d, 
J=8.4Hz) . 
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Reference Example 78 

tert - Butyl 3 - [ [ 4 - [ [ ( 4 1 -chloro [1.1" -biphenyl ] - 4 - 
yl ) carbonyl ] amino ] phenyl ] ( hydroxy ) methyl ] - 1 - 
5 piperidinecarboxylate 




tert -Butyl 3 - [ 4 - [ [ ( 4 ' -chloro [ 1 , 1 ' -biphenyl J - 4 - 
y 1 ) carbonyl ] amino ] ben z oy 1 ] - 1 -piperidinecarboxylate (506 
mg, 0.975 mmol) obtained in Example 127-1) was dissolved 

10 in a mixed solution of methanol and tetrahydrof uran (1:1) 
( 10 ml) . Sodium borohydride ( 73 - 8 mg, 1.95 mmol) was added 
to the solution under ice-cooling, which was stirred at room 
temperature for 1 hour. Ethyl acetate was added to the 
reaction mixture , which was washed with saturated aqueous 

15 sodium chloride solution, dried over anhydrous sodium 
sulfate, and then the solvent was distilled out under 
reduced pressure. Diisopropyl ether was added to the 
residue, to give the titled compound (488mg) as a colorless 
powder . 

20 FABMS(pos) 521.2 [M+H]+ 
Reference Example 79 

tert -Butyl 3- ( 4-aminobenzyl ) - 1 -piperidinecarboxylate 



a methanol solution (25 ml) of tert-butyl 3- (4- 
aminobenzoyl) -1 -piperidinecarboxylate ( 1 . 74g, 5V73mmol) 
obtained in Reference Example 77 under ice -cooling, which 
was stirred at room temperature for 1 hour. Ethyl acetate 
30 was added to the reaction mixture, which was washed with 
saturated aqueous sodium chloride solution, dried over 




25 



Sodium borohydride (433 mg, 11.5 mmol) was added to 
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anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. The resulting oily 
substance was purified by alumina B column chromatography 
(development solvent ; ethyl acetate), to give an alcohol 

5 form. IN hydrochloric acid (9.79 ml) and 10% palladium 
carbon (200 mg) were added to a methanol solution (300 ml 
) of the obtained alcohol form (1.00 g, 3.26 mmol) , which 
was stirred for 16 hours under hydrogen atmosphere. The 
catalyst was filtered off, potassium carbonate was added 

10 to the filtrate to make it alkaline, and then the solvent 
was distilled out under reduced pressure. Ethyl acetate 
was added to the residue, which was washed with saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then the solvent was distilled out under 

15 reduced pressure. The resulting oily substance was 

purified by silica gel column chromatography (development 
solvent ; hexane - ethyl acetate = 1:1) , to give the titled 
compound (813 mg) . 

1 H NMR (CDC1 3 ) 6: 1.46-1.76 (14H, m) , 2.25-2.80 (2H, m) , 
20 3.14 (2H, m), 3.76 (4H, m) , 6.64 (2H, m) , 7.01 (2H, m) . 

Reference Example 80 

tert-Butyl 3-[4-[([l,l v -biphenyl ] - 4 - 

y lcarbony 1 ) amino ] benzyl ] - 1 - piper idinecarboxy late 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using tert-butyl 3-(4- 
aminobenzyl) -1-piperidinecarboxylate obtained in 
Reference Example 79 and [ 1 , 1 ' -biphenyl] -4 -carboxy lie 
30 acid. 

Elemental analysis for C 30 H 34 N 2 O 3 • 0 . 5H 2 0 
Calcd. :C, 75.13; H, 7.36; N, 5.84. 



25 
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Found: C. 74.83; H f 7.25; N, 5.65. 
Melting point: 135 - 137° C 

Reference Example 81 
5 t ert - Butyl 3 - [ 4 - [ [ ( 4 1 - f luoro [ 1 , 1 1 -biphenyl ] - 4 - 
yl ) carbonyl ] amino ] benzyl ] - 1 - piper idinecarboxy late 



The titled compound was obtained by carrying out the 
same operation as in Example 1. using tert-butyl 3- (4- 
10 aminobenzyl) -1-piperidinecarboxylate obtained in 

Reference Example 80 and 4' -fluoro[ 1,1* -biphenyl] -4- 
carboxylic acid. 

Elemental analysis for C 30 H33FN 2 O 3 ■ 0 . 5H 2 0 
Calcd. :C, 72.41; H, 6.89; N. 5.63. 
15 Found :C, 72.30; H, 7.07; N, 5.60. 
Melting point: 138 - 141° C 

Reference Example 82 

tert- Butyl 3- [ 4- [ [ ( 4 ' -chlorot 1 , 1 » -biphenyl] -4- 
20 yl ) carbonyl ] amino ] benzyl ] - 1-piperidinecarboxylate 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using tert-butyl 3- (4- 
aminobenzyl) -1-piperidinecarboxylate obtained in 
25 Reference Example 80 and 4 ' -chloro[ 1, 1 9 -biphenyl] -4- 
carboxylic acid. 

Elemental analysis for C 30 H 33 ClN 2 O 3 ■ 0.5H 2 O 
Calcd. :C, 70.09; H, 6.67; N # 5.45. 
Found :C, 70.29; H, 6.50; N, 5.38. 
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Melting point: 173 - i76 p C 



Reference Example 83 

N- ( 5 , 6 , 7 , 8-Tetrahydro~3-quinolinyl )acetamide 




10 



15 



20 



25 



30 



1) Fuming nitric acid (100 ml) was added dropwise to 
concentrated sulfuric acid solution (200 ml) of 1 -methyl 
— 2 -pyridone (20.7 g f 190mmol) at 100*0, which was stirred 
for 16 hours. The reaction mixture was poured in ice. The 
resulting precipitate was collected, which was washed with 
water, to give l-methyl-3 , 5-dinitro-2( 1H) -pyridinone (3.0 

9)- 

l H NMR (DMSO-d 6 ) 6: 3.68 (3H, s), 9.01 (1H, d, J=3.0Hz), 
9.61 (1H, d, J=3.0 Hz). 

2) IN Methanolic ammonia solution (300 ml) of 1- 
methyl- 3 , 5 -dinitro- 2 ( 1H ) -pyridinone ( 3 . OOg , 15 . lmmol ) 
obtained in 1) and 1~ morpholino- 1 — cyclohexene (3.88 ml. 
22.6 mmol) was stirred at 70*C for 3 hours. The solvent 
was distilled out under reduced pressure. The resulting 
residue was purified by alumina column chromatography 
(development solvent ; ethyl acetate), to give 3-nitro- 
5,6.7,8-tetrahydroquinoline (2.42 g) as a powder from 
methanol - water (1:4). 

'H NMR (DMSO-d 6 ) <5 : 1.87 (4H, m) , 2.90 (4H, m) , 8.15 (1H, 
s), 9.16 (1H. s). 

3) 10% Palladium- carbon (200 mg) was added to a 
methanol solution (68 ml) of 3-nitro-5, 6,7,8 - 
tetrahydroquinoline (2.41 g, 13.5 mmol) obtained in 2), 

which was stirred under hydrogen atmosphere for 16 hours. 

After a catalyst was filtered off, the solvent was 
distilled out under reduced pressure. The resulting 
residue was dissolved in pyridine ( 35 ml) . Anhydrous ethyl 
acetate (1.91 ml, 20.3 mmol) was added to the solution, 
which was stirred at room temperature for 1 hour. After 
completion of the reaction, the solvent was distilled out 
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under reduced pressure. Diisopropyl ether - n-hexane 
(1:8) was added to the resulting residue, to give the titled 
compound (2.48 g) as a colorless powder. 

X H NMR ( CDC1 3 ) 6 : 1.80-1.87 (4H, m) , 2.18 (3H # s). 2.77 (2H, 
5 m), 2.87 (2H, m) , 7.72 (1H, br) , 7.94 (1H, s), 8.24 (1H, 
s). 

Reference Example 84 

N- ( 8-Oxo- 5,6,7,8- tetrahydro- 3 -quinolinyl ) acetamide 




1) m-Chloroperbenzoic acid (3.83 g, 15.5 mmol) was 
added to a chloroform solution (65 ml) of N- (5, 6,7,8 - 
tetrahydro -3 -quinolinyl) acetamide (2.46 g, 12.9 mmol) 
obtained in Reference Example 83 under ice-cooling, which 

15 was stirred at room temperature for 16 hours. After the 
solvent was distilled out under reduced pressure, the 
residue was powdered with ethyl acetate, to give N-(l- 
oxide-5 , 6,7, 8 -tetrahydro- 3 -quinolinyl) acetamide (2.00 

g). 

20 'H NMR (DMSO-d 6 ) <5 : 1.64 (2H, m) , 1.75 (2H, m) , 2.04 (3H, 
s), 2.66 (4H, m), 7.13 (1H. s), 8.56 (1H, s), 10.12 (1H. 
s). 

2) Anhydrous ethyl acetate (30 ml) was added to N- 
( 1 -oxide- 5 , 6 , 7 , 8- tetrahydro- 3 -quinolinyl ) acetamide 

25. (1.99 g, 9.65 mmol) obtained in 1). which was stirred at 
80*C for 3 hours. The reaction mixture was cooled to room 
temperature. The solvent was distilled out under reduced 
pressure, and the resulting residue was purified by alumina 
column chromatography (development solvent ; ethyl 

30 acetate). The resulting oily substance was dissolved in 
methanol ( 110 ml) . 1 N Sodium hydroxide ( 21 . 5 ml) was added 
to the solution under ice -cooling, which was stirred at room 
temperature for 1 hour. The solvent was distilled out under 
reduced pressure. Chloroform was added to the residue. 
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which was washed with aqueous potassium carbonate solution 
and saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. The resulting 

5 residue was purified by alumina column chromatography 
(development solvent ; ethyl acetate : methanol = 5:1), to 
give N-(8-hydroxy-5.,6,7,8-tetrahydro-3- 
quinolinyl)acetamide (1.08 g) as a powder from ethyl 
acetate and diisopropyl ether. 

10 >H NMR (CDC1 3 ) 6 : 1.79 (2H, m) , 1.96 (1H, m) , 2.22 (3H, s), 
2.24 (1H, m), 2.82 (2H, m), 4.69 (1H, m) , 7.49 (1H, br) , 
7.92 (1H, s), 8.30 (1H, s). 

3) Manganese dioxide (4.47 g, 51.4 mmol) was added to 
chloroform (26 ml) solution of N-( 8 -hydroxy- 5, 6,7,8 - 

15 tetrahydro- 3 -quinolinyl) acet amide (1.06 g, 5.14 mmol) 

obtained in 2), which was stirred at room temperature for 
1 day. After completion of the reaction, the insoluble 
matters were filtered off, and the filtrate was 
concentrated under reduced pressure. Diisopropyl ether 

20 and hexane were added to the resulting residue, to give the 
titled compound (858 mg) as a colorless powder. 
X H NMR ( CDCI3 ) 6 : 2.20 (2H, m) , 2.26 (3H, s), 2.77 (2H, m) , 
3.03 (2H, m), 8.10 (1H, br) , 8.39 (1H, s), 8.42 (1H, s). 

25 Reference Example 85 

N- [ 7 - [ ( Dimethylamino ) methylidene ] - 8 -oxo- 5 ,6,7,8- 
tetrahydro- 3 -quinolinyl ] acet amide 



30 same operation as in Reference Example 47, using N-(8- 
oxo-5 , 6 , 7 , 8- tetrahydro- 3 -quinolinyl) acet amide obtained 
in Reference Example 84. 

l H NMR (CDCI3) 6 : 2.09 (3H, s), 2.78 (2H, m) , 2.85 (2H, m) , 
3.10 (6H, s), 7.55 (1H, s), 8.01 (1H, s), 8.56 (1H, s). 




The titled compound was obtained by carrying out the 
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Reference Example 86 

N- [ ( 3 -Amino -5,6- dihydro - 7 - quinolinyl ) methyl ] -N,N- 



dimethylamine 



5 ^ 



The titled compound was obtained by carrying out the 



same operation as in Reference Example 41-2), using N- 
[ 7 - [ ( dimethylamino )methylidene ] - 8-oxo- 5 ,6,7,8- 
tetrahydro- 3 -quinolinyl] ace t amide obtained in Reference 
10 Example 85. 

*H NMR (CDC1 3 ) 6 : 2.23 (6H, s), 2.33 (2H, t, J=8.1 Hz), 2.78 
(2H, t, J=8.1 Hz), 2.99 (2H, s), 3.59 (2H, br) , 6.43 (1H, 
s), 6.74 (1H. d, J=2.5 Hz), 7.84 (1H, d, J=2.5 Hz). 

15 Reference Example 87 

3 - ( 1 - Pyrr olidiny Ime thy 1 ) - 2H - chromen - 7 - amine 



The titled compound was obtained as an oily substance 
by carrying out the same operations as in Example 41-1), 
20 Reference Example 52 and Example 41-2) in this order, using 
7 - acetylamino -3,4- dihydrochr omen - 4 - one . 

X H-NMR (CDC1 3 ) 6 : 1.77-179 (4H, m) , 2.45-2.47 (4H, m) , 3.11 
(2H, s), 3.66 (2H, s), 4.74 (2H, s) , 6.14-6.21 (3H, m) , 6.75 
(1H, d, J - 7.8 Hz). 




Reference Example 88 

6 • [ ( N - Ben zy 1 - N -me t hy lamino ) methyl ] - 7 , 8 - dihydro - 2 - 
naphthalenamine 




30 



The titled compound was obtained as an oily substance 
by carrying out the same operation as in Reference Example 
52, using 6-acetamido-2- (N,N -dime thy laminomethylidene) - 
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1-tetralone obtained in Example 41-1). 

X H-NMR (CDC1 3 ) 5: 2.17 (3H. s) , 2.35 (2H, t, J = 8.1 Hz), 
2.73 (2H, t, J = 8.1 Hz), 3.04 (2H, s), 3.48 (2H, s), 3.58 
(2H, s), 6.29 (1H, s), 6.44 -6.46 (2H, m) , 6.82 (1H. d, J 
5 - 8.1 Hz), 7.03-7.45 (5H, m) . 

Reference Example 89 

4 ' -Chloro-N - [ 4 - ( 4 -piperidinyl ) phenyl ] [ 1 , 1 ' -biphenyl ] - 
4-carboxamide 



An ethanol solution (30 ml) of tert-butyl 4-(4- 
nitrophenyl)-l-piperidinecarboxylate (1.7 g) was 
subjected to catalytic hydrogenation using 10% palladium 
carbon (0.2 g) as a catalyst under normal temperature and 

15 normal pressure. After the catalyst was filtered off, the 
filtrate was concentrated to give tert-butyl 4- (4- 
aminophenyl) -1-piperidinecarboxylate as a viscous oily 
substance. The titled compound (2.2 g) was obtained as 
colorless crystals, by carrying out the same operation as 

20 in Example 1 , using the resulting oily substance and 
4 1 -chloro[l, 1 1 -biphenyl ] -4-carboxylic acid (1.43 g). 
*H-NMR (CDCI3+ DMSO-d 6 ) <5 : 1.05-1.32 (11H, mj , 1.38-1.50 
(2H, m), 2.20-2.50 (3H, m) , 3.75-3.90 (2H, m) , 6.81 (2H, 
d, J-8.4 Hz), 7.07 (2H, d, J=8.4 Hz), 7.20-7.36 (6H, m) , 

25 7.69 (2H, d. J=8.1Hz), 9.44 (1H, s). 

Melting point: 232 - 233° C (crystallization solvent : 



Reference Example 90 
30 2- [4 - [ [ (Benzyloxy)carbonyl] amino] phenyl] ethyl acetate 




CH, 



ethyl acetate) 




OH 



To an ethyl acetate (100 ml) suspension of 4— 
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aminophenylethyl acetate (10 g), saturated aqueous sodium 
bicarbonate solution (100 ml) was added, and further, 
benzyloxycarbonyl chloride (12.3 ml) was added dropwise 
under ice-cooling. After stirring for 1 hour, 
5 hydrochloric acid was added to the reaction mixture to make 
it acidic, and extraction was conducted using ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried, and then 
concentrated. The residue was recrystallized from ethyl 
10 acetate - hexane, to give the titled compound (17.3 g). 
Melting point: 148 - 149° C 

Reference Example 91 
2 - ( 4 - Aminopheny 1 ) — N— [2 — 
15 (dimethylamino) ethyl ]acet amide 



Pd— C (1 g) was added to a methanol (140 ml) solution 
of benzyl 4— [2- [ [2~ (dimethylamino ) ethyl] amino] —2 — 
oxoethyl]phenylcarbamate (10 g), which was stirred under 

20 hydrogen atmosphere for 1 hour. Pd~ C was removed, and the 
filtrate was concentrated. The residue was purified by 
alumina column chromatography (development solvent ; ethyl 
acetate : hexane = 1:1) . to give the titled compound (6.63 
g) as an oily substance. 

25 X H — NMR ( CDC1 3 ) 6 : 2.16 (6H, s), 2.05 (3H, s), 2.30~2.36 
(2H, t. J=6.2 Hz), 3.23-3.32 (2H. dd. J=11.4, 6.2 Hz), 
3.44 (2H, s), 6-00 (1H, s), 6.63~6.67 (2H, m) , 7.00~7.07 
(2H, m). 

30 Reference Example 92 

N - Methyl - N - ( 5 - oxo - 5 , 6 , 7 , 8 - 1 e t r ahy dro -2- 
naphthalenyl ) acetamide 



H 
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6-Acetamido-l-tetralone (10.0 g, 49.2 mmol) was 
dissolved in tetrahydrofuran (100 ml). Sodium hydride ( 
oil, 3.0 g) was added to the solution, which was refluxed 

5 with heating under nitrogen atmosphere for 2 hours. After 
cooling, methyl iodide (30 ml) was added to the reaction 
mixture, which was refluxed with heating under nitrogen 
atmosphere for 2 hours. The reaction mixture was 
concentrated. Ethyl acetate and water were added to the 

10 residue, and extraction was conducted. The ethyl acetate 
layer was concentrated, and the residue was purified by 
alumina column chromatography (development solvent ; ethyl 
acetate :n-hexane = 33:67 ~ 50:50). The product was 
concentrated under reduced pressure, and the residue was 

15 recrystallized from ethyl acetate - diisopropyl ether, to 
give the titled compound (4.3 g). 

'H-NMR (CDC1 3 ) 6: 1.96 (3H, brs), 2.18 (2H, m) , 2.69 (2H, 
t, J=6.1Hz), 2.99 (2H, t, J=5.9Hz), 3.29 (3H, s), 7.01-7.15 
(2H, m), 8.08 (1H, d, J=8.1 Hz). 

20 

Reference Example 93 

N- [6- [ ( Dimethylamino ) me thylidene ] - 5 - oxo -5,6,7,8- 
t etrahydro - 2 - naphthaleny 1 ] - N -me thy lace t amide 




25 N-Methyl-N- ( 5 -oxo- 5 , 6 , 7 , 8-tetrahydro-2- 

naphthalenyl)acetamide (4.3 g, 19.8 mmol) obtained in 
Reference Example 92 was dissolved in N,N- 
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dimethylformamide dimethylacetal (50 ml), which was 
refluxed with heating under nitrogen atmosphere for 15 
hours. The reaction mixture was concentrated, and the 
residue was washed with ethyl acetate and diisopropyl 
5 ether, to give the titled compound (3.9 g) . 

1 H-NMR (CDC1 3 ) 6: 1.93 (3H, brs), 2.84 (2H, dd f J=7.5, 5.6 
Hz), 2.95 (2H, dd, J=7.5, 5.6 Hz), 3.16 (6H, s), 3.28 (3H, 
s), 6.99 (1H, s), 7.10 (1H, dd, J=8.1, 2.0 Hz), 7.75 (1H, 
s), 8.07 (1H, d, J=8.1 Hz). 

10 

Reference Example 94 

N -Methyl -N- [ 5-oxo-6- [ 1-pyrrolidinylmethylidene] - 
5,6,7,8- te t r ahydr o - 2 - naphthaleny 1 ] ace t amide 




15 N- [ 6- [ (Dimethylamino)methylidene] -5 -oxo- 5 ,6, 7,8- 

tetrahydro - 2 -naphthaleny 1 ] -N -methylacetamide (5.7 g , 
20.9 mmol) obtained in Reference Example 93 was dissolved 
in pyrrolidine (50 ml), which was refluxed with heating 
under nitrogen atmosphere for 3.5 hours. Then, ethyl 

20 acetate and water were added to the reaction mixture, and 
extraction was conducted. The ethyl acetate layer was 
concentrated, and the residue was recrystallized from ethyl 
acetate - diisopropyl ether, to give the titled compound 
(4.0 g, yield : 64%). 

25 *H-NMR (CDCI3) 6: 1.94 (7H, m) , 2.84 (2H, dd, J=7.0, 5.6 
Hz), 2.97 (2H, dd, J=7.0, 5.6 Hz), 3.28 (3H, s), 3.63 (4H, 
m), 6.98 (1H, s), 7.10 (1H, dd, J=8.1, 2.0 Hz), 7.95 (1H, 
s), 8.08 (1H, d, J=8.1 Hz). 

30 Reference Example 95 

N -Methyl- 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
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nephthalenamine dihydrochloride 




H 

2HCI 



N-Methyl-N- [ 5-oxo-6- [ 1-pyrrolidinylmethylidene] - 
5,6,7,8-tetrahydro-2-naphthalenyl]acetainide (4.0 g, 13.4 

5 mmol) obtained in Reference Example 94 was dissolved in 
methanol - ethyl acetate (10:1, 220 ml) . 10% Palladium 
carbon (50% wet, 0.4 g) was added to the solution, which 
was ice cooled. Stirring was began under hydrogen 
atmosphere, and stirring was conducted for 2 days while 

10 returning the temperature of the reaction mixture to room 
temperature. A catalyst was filtered off, the reaction 
mixture was concentrated under reduced pressure, and the 
residue was dissolved in ethyl acetate. Extraction was 
conducted using IN hydrochloric acid. The extract was made 

15 alkaline with 4N sodium hydroxide solution, and extraction 
was conducted using ethyl acetate. The extract was 
concentrated under reduced pressure. The residue was 
dissolved in tetrahydrofuran (100 ml) and 5N hydrochloric 
acid (100 ml) , which was ref luxed with heating for 13 hours . 

20 The reaction mixture was concentrated. Ethyl acetate and 
saturated aqueous sodium carbonate solution were added to 
the residue, and extraction was conducted. The ethyl 
acetate layer was concentrated. 4N Hydrogen chloride - 
, ethyl acetate solution was added to the resulting oily 

25 substance, which was concentrated. The residue was 

recrystallized from methanol - ethyl acetate, to give the 
titled compound (2.8 g. yield : 66%). 

*H-NMR <DMSO-d 6 ) <5 : 1.98 (4H. m) . 2.45 (4H. m) , 2.81 (5H. 
m). 3.01 (2H. brd), 3.44 (2H. brd) , 3.86 (2H. d. J=5.0 Hz). 
30 7.02-7.10 (3H, m), 10.89 (1H. brs). 

Reference Example 96 

6 -Amino- 3 . 4 -dihydro- 1 - ( 2H ) - naphthalenone 
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H 2 N 




Concentrated hydrochloric acid (250 ml) was added to 
6-acetamido-l-tetralone (20.0 g, 98.4 mmol), which was 
stirred at 100*0 for 1 hour. The solvent was distilled out 
5 under reduced pressure. Ethyl acetate was added to the 
residue, which was washed with aqueous potassium carbonate 
solution and saturated aqueous sodium chloride solution, 
dried over anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The residue was 
10 powdered with ethyl acetate and isopropyl ether, to give 
the titled compound (14.5 g). 

X H NMR (CDC1 3 ) 6: 2.07 (2H f m) , 2.57 (2H, m), 2.83 (2H, m) , 
4.10 (2H. br), 6.42 (1H, d, J=2.2Hz), 6.53 (1H, dd, J=2.2 f 
8.4Hz), 7.89 (1H, d, J=8.4 Hz). 



chloroformate (12.4 g, 61.5 mmol) was added to a 
tetrahydrofuran(300 ml) solution of 6-amino-3, 4- dihy dro- 
it 2H) -naphthalenone( 9.92 g, 61.5 mmol ) obtained in 
Reference Example 96, which was stirred at room temperature 
25 for 3 hours. The solvent was distilled out under reduced 
pressure. IN Hydrochloric acid was added to the residue to 
powder, which was washed with ethanol. 4N Aqueous sodium 
hydroxide solution was added to a dimethylsulf oxide (33 
ml)solution of the resulting 4-nitrophenyl-5-oxo- 



15 



Reference Example 97 

4 - ( 4 - Fluor ophenyl ) - N- ( 5 - oxo -5,6/7,8- 1 e t r ahy dro - 2 - 
naphthalenyl ) - 1 - piper idinecarboxamide 




20 



Pyridine(9.95 ml, 123 mmol) and 4 -nitrophenyl 
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5,6,7,8-tetrahydro-2-naphthalenylcarbamate (2.20 g, 6.74 
mmol) and 4- (4-f luorophenyDpiperidine hydrochloride 
(1,60 g, 7.42 mmol), which was stirred at room temperature 
for 1 hour. Ethyl acetate was added to the reaction 

5 mixture, which was washed with IN hydrochloric acid, 

aqueous potassium hydrogencarbonate solution and saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and the solvent was distilled out under 
reduced pressure. The resulting residue was purified by 

10 alumina B column chromatography (development solvent ; 
ethyl acetate) , and powdered with isopropyl ether and 
hexane, to give the titled compound (1.89 g). 
*H NMR (CDC1 3 ) 6 : 1.72 (2H, m) , 1.92 (2H, m) , 2.11 (2H, m) , 
2.61 (2H, m), 2.72 (1H. m) , 2.93 (2H, m) , 3.01 (2H, m) , 4.23 

15 (2H, m), 6.67 (1H. s), 7.00 (2H, m) , 7.12 (3H, m) . 7.61 (1H, 
s) , 7.97 (1H, d. J=8.4 Hz) . 

Reference Example 98 

[ 6 - ( Ace tylamino ) - 1 - oxo -3,4- dihydro- 2 ( 1H ) - 
20 naphthalenylidene] acetic acid 



0.5N Aqueous sodium hydroxide solution (190 ml) was 
added to an aqueous solution (60 ml) of 6-acetamido-l- 
tetralone (5.00 g, 24.6 mmol) and glyoxylic acid (9.05 g. 

25 98.5 mmol) under ice-cooling, which was stirred at 60*C for 
16 hours. After cooling, concentrated hydrochloric acid 
was added to the reaction mixture. The precipitated 
crystals were collected, which was washed with water, to 
give the titled compound (3.73 g). 

30 X H NMR (DMSO-d 6 ) <5 : 2.10 (3H, s), 2.95 (2H. m) , 3.28 (2H, 
m), 6.63 (1H, s), 7.53 (1H, d, J=8.7Hz), 7.67 (1H, s), 7.91 
(1H, d, J=8.7Hz), 10.32 (1H, s), 12.89 (1H, br) . 
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Reference Example 99 

[ 6 - ( Acetylamino ) - 1 - oxo -1,2,3,4- t et rahydro - 2 
naphthalenyl ] acetic acid 




5 70% Acetic acid - water solution (35 ml) of [6- 

( acetylamino ) - 1 - oxo -3.4- dihydro - 2 ( 1 H ) - 

naphthalenyliden] acetic acid (3.50 g, 13.5 mmol) obtained 
in Reference Example 98 and zinc powder (2.1 g) was stirred 
at 100*0 for 30 minutes. After cooling, zinc powder was 

10 filtered. Ethyl acetate was added to the filtrate, which 
was washed with saturated aqueous sodium chloride solution, 
dried over anhydrous sodium sulfate, and then the solvent 
was distilled out under reduced pressure. The resulting 
oily substance was purified by silica gel column 

15 chromatography (development solvent ; ethyl acetate : 
methanol = 10:1), and powdered with ethyl acetate and 
isopropyl ether, to give the titled compound (2.51 g). 
X H NMR (CDC1 3 ) 6 z 1.85-2.15 (2H, m) , 2.08 (3H, s) , 2.38 (1H, 
m), 2.71 (1H, m), 2.88 (2H, m) , 3.05 (1H, m) , 7.46 (1H. d, 

20 J=8.7Hz), 7.60 (1H, s), 7.80 (1H, d, J=8.7Hz), 10.21 (1H, 
s), 12.09 (1H, br). 

Reference Example 100 

Methyl [ 6 - ( acetylamino ) - 1 - oxo -1,2,3,4- 1 et rahydro - 2 - 
25 naphthalenyl ] acetate 

Methyl iodide (0.18 ml, 2.87 mmol) was added to a 
dimethylformamlde solution (10 ml) of [ 6- (acetylamino) - 
l-oxo-1,2, 3, 4-tetrahydro-2-naphthalenyl]acetic acid (500 
30 mg, 1.91 mmol) obtained in Reference Example 99 and 

potassium carbonate (529 mg, 3.82 mmol) , which was stirred 
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at room temperature for 16 hours. Ethyl acetate was added 
to the reaction mixture, which was washed with aqueous 
sodium thiosulfate solution and saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, and 

5 then the .solvent was distilled out under reduced pressure. 
The resulting oily substance was purified by alumina B 
column chromatography (development solvent ; ethyl 
acetate), to give the titled compound (527 mg). 
J H NMR (CDC1 3 ) 6 : 1.98 (1H, m) , 2.20 (3H, s) , 2.23 (1H, m) , 

10 2.47 (1H, m), 3.30 (4H, m) . 3.73 (3H, s), 7.21 (1H, d, 
J=8.7Hz), 7.50-7.80 (2H, m) , 7.97 (1H, d, J=8.7Hz). 

Reference Example 101 

Methyl [ 6 - ( ace tylamino ) - 3 , 4 - dihydro - 2 - 
15 naphthalenyl ] acetate 



Sodium borohydride (72.4 mg, 1.91 mmol) was added to 
a methanol solution (10ml) of methyl [ 6- ( acetylamino ) - 
1 -oxo- 1,2, 3, 4 -tetrahydro- 2 -naphthalenyl] acetate (527 mg, 

20 1.91 mmol) obtained in Reference Example 100 under ice- 
cooling, which was stirred for 1 hour. Ethyl acetate was 
added to the reaction mixture, which was washed with 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 

25 distilled out under reduced pressure. The resulting oily 
substance was purified by alumina B column chromatography 
(development solvent ; ethyl acetate). Concentrated 
sulfuric acid (0. 14 ml) was added to an acetic acid solution 
(7 ml) of the oil (404 mg, 1.46 mmol), which was stirred 

30 at 40*0 for 5 hours. The solvent was distilled out under 
reduced pressure. Ethyl acetate was added to the residue, 
which was washed with aqueous potassium carbonate solution 
and saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
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distilled out under reduced pressure. The resulting oily 
substance was purified by silica gel column chromatography 
( development solvent ; hexane : ethyl acetate = 1 : 1 ) , to give 
the titled compound (251 mg). 
5 *HNMR (CDC1 3 ) 6 : 2.16 (3H, s), 2.32 (2H, t, J=8.1Hz) , 2.82 
(2H, t, J=8.1Hz), 3.21 (2H, s), 3.71 (3H, s), 6.30 (1H, s), 
6.93 (1H. d, J=8.1Hz), 7.19 (2H, m) , 7.33 (1H. s). 

Reference Example 102 
10 N-[6-( 2 -Hydroxyethyl ) - 7 , 8 - dihydro -2 - 
naphthalenyl ] acetamide 



Lithium aluminum hydride (242 mg, 6 . 38 mmol) was added 
to a tetrahydrofuran solution (16 ml) of methyl [6- 

1 5 ( ace tylamino ) - 3 , 4 - dihydro - 2 - naphthalenyl ] acetate (827 
mg, 3.19 mmol) obtained in Reference Example 101 under 
ice-cooling, which was stirred at room temperature for 1 
hour. Ethyl acetate was added to the reaction mixture, 
which was washed with IN hydrochloric acid and saturated 

20 aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then the solvent was distilled out under 
reduced pressure. The residue was powdered with isopropyl 
ether, to give the titled compound (364 mg). 
X H NMR (CDC1 3 ) <5 : 1.43 (1H, m) , 2.16 (3H, s). 2.26 (2H, t, 

25 J=8.1Hz) . 2.46 (2H, t, J=6.3Hz) , 2.81 (2H, t, J=8.1Hz), 
3.78 (2H, m), 6.28 (1H, s), 6.94 (1H, d, J«8.1Hz), 7.08 (1H, 
br), 7.17 (1H, d, J=8.1Hz), 7.35 (1H, s). 

Reference Example 103 
30 N- [ 6 - [ 2 - ( 1 -Pyrrolidinyl ) ethyl ] - 1 , 8 -dihydro - 2 - 
naphthalenyl ] acetamide 
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u 

H_C N 
3 H 



Methanesulfonyl chloride (0.131 ml, 1-69 tranol) was 
added to a dimethylf ormamide solution (7 ml) of N-[6- 
( 2 -hydroxy ethyl ) -7 , 8-dihydro-2-naphthalenyl ] acetamide 

5 (355 mg, 1.53 mmol) obtained in Reference Example 102 and 
trie thy lamine (0.235 ml, 1.69 mmol) under ice-cooling # 
which was stirred for 30 minutes. Pyrrolidine (0.384 ml, 
4.60 mmol) was added to the reaction mixture, which was 
stirred at 60 *C for 4 hours. The solvent was distilled out 

10 under reduced pressure. Ethyl acetate was added to the 
residue, and extraction was conducted using IN hydrochloric 
acid. Potassium carbonate was added to the extract to make 
it alkaline, and extraction was conducted using ethyl 
acetate. The extract was washed with saturated aqueous 

15 sodium chloride solution, dried over anhydrous sodium 
sulfate, and the solvent was distilled out under reduced 
pressure. The resulting residue was purified by alumina 
column chromatography (development solvent ; ethyl 
acetate), to give the titled compound (294 mg). 

20 *H NMR ( CDC1 3 ) 6 : 1.79 (4H, m), 2.16 (3H, s), 2.25 (2H. m) , 
2.41 (2H. m), 2.55 (4H, m) , 2.62 (2H, m) , 2.78 (2H, m) , 6.20 
(1H, s), 6.91 (1H, d, J=8.1Hz), 7.18 (1H, d, J-7.8Hz), 7.32 
(2H. m). 

25 Reference Example 104 

N - [ 6 - [ 2 - ( Dime thy lamino ) ethyl 1-7,8- dihydr o - 2 - 
naphthalenyl ] acetamide 



CH 3 



H,C N 
3 H 



Methanesulfonyl chloride (0.0393 ml, 0.469 mmol) was 
30 added to a dimethylformamide solution (2 ml) of.N-[6- 
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( 2-hydroxyethyl ) - 7 . 8 -ditiydro- 2 -naphthalenyl ] ace t amide 
(102 mg, 0.426 nunol) obtained in Reference Example 102 and 
triethylamine (0.0652 ml, 0.469 mmol) under ice-cooling, 
which was stirred for 30 minutes. A tetrahydrofuran 
5 solution (0.64 ml) of 2N dimethylamine was added to the 
reaction mixture, which was stirred at 60*C for 5 hours. 
The solvent was distilled out under reduced pressure. 
Ethyl acetate was added to the residue, and extraction was 
conducted using IN hydrochloric acid. Potassium carbonate 

10 was added to the extract to make it alkaline, and extraction 
was conducted using ethyl acetate. The extract was washed 
with saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and the solvent was distilled out 
under reduced pressure. The resulting residue was 

15 purified by alumina column chromatography (development 
solvent ; ethyl acetate), to give the titled compound (57.5 
mg ) . 

*H NMR ( CDC1 3 ) 6 : 2.15 (3H, s) , 2.24 (2H, m) , 2.29 (6H. s) , 
2.36 (2H, m), 2.48 (2H, m) , 2.78 (2H, m) , 6.20 (1H, s), 6.90 
20 (1H, d, J=8.1Hz), 7.20 (1H, d, J=8.1Hz), 7.35 (1H, s), 7.76 
(1H, br). 

Reference Example 105 

6 -Amino- 2- [ ( dime thylamino) methyl] -1, 4-benzoxazine 



1) 2-Ethoxycarbonyl-6-nitro-l, 4-benzoxazine (7.20 
g, 0.029 mol) obtained by a known method by documents 
(Journal of heterocyclic chemistry, 19(5) . p. 1189 (1982)) 
was dissolves in methanol (50 ml). Sodium borohydride 
30 (1.08 g, 0.029 mol) was added to the solution, which was 
stirred for 2 hours. The reaction mixture was 
concentrated. Ethyl acetate and aqueous potassium 
hydrogencarbonate solution were added to the residue, and 
extraction was conducted. The organic layer was washed 



25 
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with water, and concentrated. A mixed solution of ethyl 
acetate and n-hexane (1:5) was added to the residue for 
crystallization. The crystallized product was collected 
by filtration, to give 2-hydroxymethyl-6-nitro-l , 4- 
5 benzoxazine (3.10 g) as a red powder. 

'H-NMR (CDC1 3 ) 6 : 1.96 (1H, m) , 3.34-3.49 (2H. m) , 3.80-3.90 
(2H, m), 4.09 (1H, brs), 4.30-4.40 (1H, m) , 6.86 (1H, d, 
J=8.6 Hz), 7.50 (1H, d, J-2.8 Hz), 7.59 (1H, dd, J=2.8, 8.6 
Hz) . 

10 2) 2-Hydroxymethyl-6-nitro-l,4-benzoxazine (1.00 g, 

4.76 mmol) obtained in 1) and triethylamine (708 mg, 7.00 
mmol) was dissolves in DMF (30 ml). Methanesulf onyl 
chloride (545 mg, 4.76 mmol) was added to the solution, 
which was stirred for 30 minutes. 50% Aqueous 

15 dimethylamine solution (3 ml) was added to the reaction 
mixture, which was stirred at 70t: for 4 hours. Ethyl 
acetate and water were added to the mixture, and extraction 
was conducted. The organic layer was washed, and 
concentrated. The residue was subjected to alumina column 

20 chromatography, and eluted with ethyl acetate: n-hexane 
(40:60), to give 2- [ (dime thy lamino) methyl] -6-nitro-l , 4- 
benzoxazine (790 mg) as a colorless oily substance. 
X H-NMR (CDC1 3 ) 6 : 2.33 (6H, s), 2.47-2.67 (2H,m), 3.19-3.25 
(1H, m), 3.46-3.52 (1H, m) , 4.09 (1H, brs), 4.30-4.35 (1H, 

25 m), 6.86 (1H, d, J«8.9 Hz), 7.48 (1H, d, J=2.8 Hz), 7.57 
(1H, dd, J=2.8, 8.9 Hz). 

3) 2-[ ( Dimethylamino) methyl] -6-nitro-l. 4- 
benzoxazine (760 mg, 3.2 mmol) obtained in 2) was dissolved 
in methanol ( 10 ml) . Concentrated hydrochloric acid ( 3 ml) 

30 and iron powder (0.80 g) were added to the solution, which 
was stirred for 2 hours. The reaction mixture was 
concentrated. IN Aqueous sodium hydroxide solution and 
ethyl acetate was added to the residue, and extraction was 
conducted. The organic layer was concentrated. The 

35 residue was subjected to alumina column chromatography, and 
eluted with ethyl acetate : n-hexane (20:80), to give the 
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titled compound (430 mg) as a colorless oily substance. 
X H-NMR (CDC1 3 ) 6 : 2.31 (6H, s) , 2.41-2.62 (2H, m) . 3.12-3.17 
(1H, m), 3.36-3.41 (1H, m) , 3.30-3.50 (2H, brs) t 3.67 (1H, 
brs), 4.12-4.21 (1H, m), 5.99 (1H, d, J=2.5 .Hz), 6.03 (1H, 
5 dd, J=2.5, 8.4 Hz), 6.65 (1H, d, J=8.4 Hz). 

Reference Example 106 

6- [ ( 4 -Methyl- 1-piperazinyl) methyl] -7 , 8-dihydro-2- 
naphthalenamine 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 52, using 6- 
acetamido-2- (N,N-dimethylaminomethylidene) -1-tetralone 
obtained in Example 41-1). 
15 *H NMR ( CDCI3 ) 6 : 2.27 (2H, t, J=8.1 Hz), 2.29 (3H, s), 2.45 
(8H. bs), 2.72 (2H, t, J=8.1 Hz), 3.03 (2H, s), 3.60 (2H, 
s), 6.26 (1H, s), 6.45-6.47 (2H, m) , 6.80-6.83 (1H, m) . 

Reference Example 107 
20 4 - Methyl - 3 - ( 1 -pyrrolidinylmethyl ) - 2H-chromen- 7 - amine 




The titled compound was obtained by carrying out the 
same operations as in Example 41-1) and Reference Example 
69 in this order, using l-acetylamino-3 , 4- 
2 5 dihydrochr omen - 1 - one . 

*H NMR (CDCI3) 6 : 1.73-1.83 (4H, m) , 1.99 (3H, s), 2.46-2.51 
(4H, m), 3.22 (2H, s), 3.70 (2H, bs), 4.66 (2H, s), 6.18 
(1H, d, J=2.2 Hz), 6.26 (1H, dd, J=2.2 Hz, 8.1 Hz), 7.00 
(1H, d, J=8.1 HZ). 



Reference Example 108 
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4 -Methyl- 3 - ( 4 -morpholinylmethyl ) - 2H-chromen-7 -amine 

The titled compound was obtained by carrying out the 
same operations as in Example 41-1) and Reference Example 
5 69 in this order, using l-acetylamino-3 , 4- 
dihydr ochromen - 1 - one - 

X H NMR (CDC1 3 ) 5 : 1.98 (3H. s), 2.41-2.44 (4H, m) . 3.08 (2H, 
s), 3.66-3.69 (6H, m) , 4.62 (2H, s), 6.18 (1H, d, J=2.2Hz) f 
6.26 (1H, dd, J=2.2 Hz, 8.1 Hz), 7.00 (1H, d, J=8.1 Hz). 

10 

Reference Example 109 

6 - ( 4 -Morpholinylmethyl ) - 7 , 8 - dihydro - 2 - naphthalenamine 




The titled compound was obtained by carrying out the 
15 same operations as in Reference Example 52, using 6- 
ace tamido - 2 - ( N , N - dimethy laminome thy lidene ) - 1 - te tralone 
obtained in Example 41-1). 

X H-NMR (CDCI3) 6 : 2.28 (2H, t, J=7.8 Hz), 2.42 (4H, t, J=4.4 
Hz), 2.72 (2H, t, J=7.8 Hz), 3.01 (2H, s), 3.60 (2H, brs . ) , 
20 3.70 (4H, t, J=4.4 Hz), 6.26 (1H, s) , 6.46 (2H. m) , 6.82 
(1H, d, J=8.7 Hz). 

Reference Example 110 

N-Methyl-N- ( 5-oxo-5 , 6,7, 8- tetrahydro-2- 
25 naphthalenyl ) ace t amide 




6-Acetamido-l-tetralone (13.7 g, 67.4 mmol) was 
dissolved in tetrahydrofuran (40 ml). Sodium 
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hydride( oil) (2.40 g, 101 ramol) was added to the solution, 
which was refluxed with heating for 2.5 hours. After 
cooling, methyl iodide(20 ml)was added to the reaction 
mixture, which was stirred at 40*C for 15 hours. The 
5 reaction mixture was poured into a cold water, and 

extraction was conducted using ethyl acetate. The extract 
was washed with IN hydrochloric acid and 1 N aqueous sodium 
hydroxide solution. The ethyl acetate layer was 
concentrated. The residue was purified by alumina column 

10 chromatography (development solvent ; ethyl acetate :n- 
hexane = 50:50 ~ 100:0) . The eluent was concentrated 
under reduced pressure. The resulting residue was 
recrystallized from ethyl acetate - diisopropyl ether, to 
give the titled compound(8.3 g) . 

15 'H-NMR (CDC1 3 ) <5 : 1.96 (3H, s), 2.19(2H, m) , 2.69 (2H, t, 
J=6.2Hz), 2.99 (2H, t, J=5.9Hz), 3.29 (3H, s), 7.10-7.15 
(2H, m), 8.09 (1H, d, J=8.4 Hz). 

Reference Example 111 
20 N- [ 6 - [ ( E ) - ( Dimethylamiho ) methylidene ] - 5 - oxo- 5,6,7,8- 
tetrahydro-2-naphthalenyl] -N-methylacetamide 



N- Me t hy 1 -N - ( 5 - oxo -5,6,7,8- 1 et r ahydro - 2 - 
naphthalenyl ) acetamide (4.3 g, 19.8 mmol) obtained in 

25 Reference Example 110 was dissolved in N,N- 

dimethylforroamide-dimethylacetal(50 ml), which was 
refluxed with heating under nitrogen atmosphere for 15 
hours. The reaction mixture was concentrated under 
reduced pressure. The resulting residue was washed with . 

30 ethyl acetate - diisopropyl ether, to give the titled 
compound (3.9 g ) . 

l H-NMR ( CDCI3 ) 6 : 1.93 (3H, s), 2.86 (2H, t, J=7.3 Hz), 2.95 
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(2H, t, J=7.3 Hz). 3.16 (6H, s), 3.28 (3H, s), 6.99 (1H, 
s), 7.09 (1H, d, J=8.1Hz), 7.75 (1H, s) , 8.07 (1H, d. J=8.1 
Hz) . 

5 Reference Example 112 

N-Methyl-N- [ 5-oxo-6- ( ( E ) - 1 -pyrrolidinylmethylidene ) - 
5,6,7,8- tetrahydro- 2 -naphthalenyl ] ace t amide 



10 5.6,7 , 8-tetrahydro-2-naphthalenyl] -N-methylacetamide 

(5.7 g, 20.9 mmol) obtained in Reference Example 111 was 
dissolved in pyrrolidine (50 ml)-, which was refluxed with 
heating under nitrogen atmosphere for 3.5 hours. The 
reaction mixture was poured into cold water, and extraction 

1 5 was conducted using ethyl acetate . The ethyl acetate layer 
was concentrated. The resulting residue was 
recrystallized from ethyl acetate - diisopropyl ether, to 
give the titled compound (4.0 g). 

'H-NMR (CDC1 3 ) 6 : 1.93-1.96 (7H, m) , 2.85 (2H, t. J-6.7HZ), 
20 2.96 (2H, t, J=6.7 Hz), 3.28 (3H, s), 3.63 (4H, m) , 6.99 
(1H, s), 7.10 (1H, dd, J«8.4, 2.0 Hz), 7.95 (1H, s) , 8.08 
(1H. d, J=8.4 Hz). 

Reference Example 113 
25 N-Methyl-6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenamine dihydrochloride 



• 2HCI 

N-Methyl-N- [5-oxo-6-( (E)-l- 
pyrrolidinylmethylidene) -5 , 6,7, 8 -tetrahydro- 2- 
30 naphthalenyl]acet amide (4.0 g, 13.4 mmol) obtained in 




CH 3 

N - [ 6 - [ ( E ) - ( Dime t hylamino ) me thy 1 idene ] - 5 - oxo 




H 
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Reference Example 112 was dissolved in methanol - acetic 
acid(10:l, 220 ml). 10% Palladium on carbon (0.4 g) was 
added to the solution, which was stirred under hydrogen 
atmosphere for 48 hours. The catalyst was filtered off, and 
5 the reaction mixture was concentrated under reduced 
pressure. Ethyl acetate and IN hydrochloric acid were 
added to the residue, and extraction was conducted. After 
the water layer was made alkaline with 4N aqueous sodium 
hydroxide solution, extraction was conducted using ethyl 

10 acetate. The ethyl acetate layer was concentrated. 

Tetrahydrofuran - 5N hydrochloric acid (50:50, 200 ml) was 
added to the resulting residue, which was refluxed with 
heating for 13 hours. The reaction mixture was 
concentrated. Ethyl acetate and saturated aqueous sodium 

15 carbonate solution was added to the residue, and extraction 
was conducted. 4N Hydrogen chloride - ethyl acetate 
solution was added to the ethyl acetate layer, which was 
concentrated under reduced pressure. The resulting 
residue was recrystalllzed from methanol - ethyl acetate, 

20 to give the titled compound(2.8 g). 

'H-NMR (DMSO-d 6 ) 6: 1.98 (4H, m) , 2.45 (4H, m) , 2.81 (5H, 
m), 3.01 (2H, m), 3.44 (2H, m) , 3.85 (1H, s), 3.86 (1H, s), 
6.67 (1H, s), 7.02-7.10 (3H, m) , 10.90 (1H, brs . ) . 

25 Reference Example 114 

6- ( 1- Piper idinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
dihydrochloride 



30 same operation as in Reference Example 52, using 6- 

acetamido- 2 - ( N , N- dimethylaminomethylidene ) - 1 - tetralone 
obtained in Example 41-1). 

1 H-NMR (DMSO-d 6 ) 6: 1.39 (1H, m) , 1.80 (5H, m) . 2.50 (5H, 
m), 2.83 (4H, m) , 3.35-3.38 (2H, m) , 3.79 (2H, s), 6.70 (1H, 




2HCI 



The titled compound was obtained by carrying out the 
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s), 7.05-7.13 (3H, m) , 10.40 (1H, brs). 
Reference Example 115 

5 -Methyl - 6 - [ ( 4 -methyl - 1 - piperaz inyl ) methyl ] - 7 , 8 - 
5 dihydro-2-naphthalenamine 



The titled compound was obtained by carrying out the 
same operation as in Reference Example 69 , using 6- 
acetamido-2- (N,N -dime thy laminome thy lidene) -1-tetralone 
10 obtained in Example 41-1). 

X H NMR (CDC1 3 ) 6 : 2.02 (3H, s), 2.27 (2H. t, J=8.1 Hz), 2.27 
(3H, s), 2.44 (8H, bs), 2.63 (2H, t. J=8.1 Hz), 3.12 (2H, 
s), 3.61 (2H, s), 6.48-6.54 ( 2H. m) . 7 . 08 ( 1H , d. J=7.8 Hz). 

15 Reference Example 116 

2 - [ ( Dimethylamino ) methyl ] - 1H- inden - 6 - amine 



The titled compound was obtained by carrying out the 
same operation as in Example 41-2), using N-[2-[(E)- 
20 ( dimethylamino ) methy lidene 1 - 1 - oxo -2,3- dihy dro - 1H - inden - 
5-yl]acetamide obtained in Reference Example 47. 
*H NMR ( CDCI3 ) 6 : 2.24 (6H, s) , 3.26 (2H, s) , 3.33 (2H. s) , 
ca.3.5 (2H, tor)'. 6.58 (2H, m) , 6.81 (1H, s), 7.08 (1H, d, 
J=8.1 Hz) . 



Reference Example 117 

6-Amino-2- ( 1-pyrrolidinylmethyl) -3 , 4-dihydro-2H-l , 4- 
benzoxazine 





25 




30 



A mixture of 6-nitro-2- ( 1-pyrrolidinylmethyl) - 
3,4-dihydro-2H-l,4-benzoxazine and 4- (methylsulf onyl) - 



WO 01/21577 



PCT/JPOO/06375 



167 

6-nitro-2- ( l-pyrrolidinylmethyl) -3 , 4-dihydro-2H-l , 4- 
benzoxazine was obtained by carrying out the same operation 
as in Reference Example 105-2), using 2-hydroxymethyl- 
6-nitro-3,4-dihydro-2H-l, 4-benzoxazirie obtained in 
5 Reference Example 105-1). 

The titled compound was obtained by carrying out the 
same operation as in Reference Example 105-3) , using the 
mixture obtained above. 

l H-NMR (CDC1 3 ) 6 : 1.76-1.81 (4H, m) , 2.50-2.70 <4H, m) , 2.70 
10 (2H, d. J=6.3Hz), 3.13-3.20 (1H, m) , 3.20-3.40 (2H, brs), 
3.39-3.43 (1H, m) . 3.66 (1H, brs), 4.11-4.21 (1H, m) , 5.99 
(1H, d, J=2.7Hz), 6.03 (1H, dd, J=2.7. 8.4 Hz), 6.64 (1H, 
d, J=8.4 Hz). 



15 Reference Example 118 

6 -Amino - 4 - ( methylsulf onyl ) - 2 - ( 1 - pyrr olidiny lme thy 1 ) - 
3 , 4-dihydro-2H-l , 4-benzoxazine 




The titled compound was obtained by carrying out the 
20 same operation as in Reference Example 105-3), using the 
mixture of 6-nitro-2- ( 1-pyrrolidinylmethyl) -3 , 4- 
dihydro-2H-l, 4-benzoxazine and 4 -(methylsulf onyl) -6- 
nit ro- 2 - ( 1 -pyrrolidinylmethyl ) - 3 , 4 -dihydro- 2H- 1,4- 
benzoxazine obtained in Reference Example 117. 
25 X H-NMR (CDCI3) 6 : 1.70-1.80 (4H, m) , 2.50-2.70 (4H, m) , 2.73 
(2H, d,J=6.0Hz), 2.95 (3H, s), 3.21-3.29 (1H, m) , 2.80- 
3.10 (2H, brs), 4.10-4.21 (1H, m) , 4.26-4.32 (1H, m) , 6.43 
(1H, dd, J=2.7, 8.4 Hz), 6.77 (1H, d, J=8.4 Hz), 7.11 (1H, 
d, J=2.7Hz). 
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Example 1 

N - [ 2 - ( N , N - Dimethylamino ) methyl - 6 - t etralinyl ] - ( 4 ' 
methoxybiphenyl- 4 -yl ) carboxamide 




H 3 C - 0 ' 

5 DMF solution (0.25 ml) of 2M HOBt, DMF solution (0.30 

ml) of 2M WSCD. triethylamine (0.14 ml) and DMAP (0.132 g) 
were added to DMF solution (3 ml) of 6-amino-2- (N.N- 
dimethylamino) methyl tetralin (0.139 g) and 4-(4-methoxy 
phenyl) benzoic acid ( 0 . 118 g) . After the reaction mixture 

10 was stirred at room temperature for 12 hours, 10% potassium 
carbonate solution was added, and extraction was conducted 
using ethyl acetate. The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
dried, and then concentrated. The resulting crude crystal 

15 was washed with diethyl ether, which was recrystallized 
using ethyl acetate-hexane. to give the titled compound 
(0.124 g). 

Melting point: 170 - 175° C. 

20 Compounds described in the following Examples 2 and 

3 were produced in the same manner as in Example 1. 

Example 2 

4 - Benzoyl -N-[2-(N,N- dimethylamino ) methyl - 6 - t etralinyl ] 
25 benzamide 

ificrc 




Melting point: 193 - 196° C (recrystallizatlon solvent: 
ethyl acetate-hexane) 
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Example 3 

N - [ 2 - ( N , N - Dime thylamino ) methyl - 6 - tetralinyl ] - 4 - ( 1 , 3 
dioxo- 1 . 3 -dihydro- 2H-isoindol- 2 -yl ) benzamide 




5 Melting point: 235 - 240° C (washed with diethyl ether) 
Example 4 

4 - ( Benzoylamino )-N-[2-(N, N- dime thylamino ) methyl- 6 - 
tetralinyl ] benzamide 




6 -Amino- 2 - (N, N- dime thylamino ) methylt e tralin 
hydrochloride (139 mg) , 4-benzoylaminobenzoic acid (121 
mg), WSCD (0.13 ml), HOBt (92 mg) f trie thy lamine (0.14 ml) 
and DMAP (61 mg) were added to DMF (4 ml). After the 

1 5 reaction mixture was shaken at room temperature for 20 hours 
using a shaker, the reaction mixture was poured into water, 
and extraction was conducted using ethyl acetate -THF (1:1). 
The organic layer was washed with water, saturated sodium 
bicarbonate solution and saturated aqueous sodium chloride 

20 solution, dried, and then concentrated. The resulting 
crude crystal was washed with hexane, to give the titled 
compound (181 mg) . 
Melting-point : 241 - 242° C 
Washing solvent : hexane 

25 



Compounds described in the following Examples 5 to 14 
were produced in the same manner as in Example 4. 
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Example 5 

4 - ( Benzyloxy ) -N- [2- (N , N -dime thy lamino ) methyl - 6 - 
tetralinyljbenzamide 



5 Melting point : 135 - 136' C 
Washing solvent : hexane 

Example 6 

N-[2-(N,N -Dimethy lamino ) methyl - 6 - 1 e t r alinyl ] - 9 - oxo - 9H - 
10 fluoren-2-carboxamide 



15 Example 7 

N- 1 2- (N,N-Dimethylamino) methyl- 6 -tetralinyl] -9 , 10, 10 
t r ioxo - 9 , 1 0 - dihydr o - 1 0 1 6 - 1 hioxan thene - 3 - carboxamide 



O 

Melting point : 222 - 223° C (decomposition) 
20 Washing solvent: hexane 

Example 8 

( 4 - Anilinocarbonyl ) amino-N- [ 2 - ( N , N- 
dimethylamino ) methyl - 6 - tetralinyl ] benzamide 





Melting point : 224 - 226° C 
Washing solvent : hexane 
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X^ 1 




Melting point : 216 - 217° C (decomposition) 
Washing solvent : hexane 

5 Example 9 

N- [ 2 - ( N , N-Dimethylamino ) methyl - 6 - tetralinyl ] - 4 -phenoxy 
ben z amide 



Melting point : 137 - 139° C 
10 Washing solvent : hexane 

Example 10 

N 1 - [ 2- (N,N - Dime thy lamino ) methyl - 6 - tetralinyl ] -N 4 - phenyl 
terephthalamide 



Melting point : 238 - 240 P C (decomposition) 
Washing solvent : hexane 

Example 11 

20 ( 4 ' -Ethylbiphenyl-4-yl) -N- [ 2 - ( N , N -dime thy lamino ) methyl - 
6 - tetralinyl ] carboxamide 




15 





Melting point 



137 - 138° C 
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Washing solvent : hexane 
Example 12 

( 4 ' -Chlorobiphenyl - 4 -yl ) -N- [ 2 - ( N , N- 
5 dimethylamino ) methyl- 6 - tetralinyl ] carboxamide 

rear 



Melting point : 187 - 189° C 
Washing solvent : hexane 

10 Example 13 

( 4 9 -Acetylamlnobiphenyl-4-yl) -N- [ 2- (N,N- dimethylamino) 



methyl - 6 - tetralinyl ] carboxamide 




Melting point : 183 - 186° C 
15 Washing solvent : hexane 

Example 14 

4-(1.3-Benzodioxol-5-yl)-N-[2-N,N-dimethylamino)methyl- 
6 - tetralinyl ] benzamide 




Melting point : 174 - 176° C 
Washing solvent : hexane 




Example 15 

25 4-Bromo-N- [6- [ (N, N-dimethy lamino) methyl] -5 , 6,7,8- 
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tetrahydro - 2 - naphthalenyl ] benzamide 

The titled compound was obtained as a white powder by 
the same method as in Example 1. 



5 Melting point: 141 - 143° C (washing solvent: n-hexane) 
Example 16 

3 ■ , 4 ' - Dichloro -N-[6-[(N,N- dime thy lamino ) methyl ] - 
5,6,7,8- 1 e t r ahy dr o - 2 - naphthalenyl 1 [ 1 , 1 ' - bipheny 1 ] - 4 - 
1 0 carboxamide 



4 - Bromo -N-[6-[(N,N- dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl]benzamide (400 mg, 1.03 mmol) 



15 wt% THF-H 2 0 solution, 0.473 ml, 1.24 mmol), and 2N sodium 
carbonate solution (1.03 ml, 2,07 mmol) were dissolved in 
50 ml of dimethoxye thane , then palladium 
tetrakistriphenylphosphine (35.8 mg, 0.031 mmol) was added 
under nitrogen atmosphere, which was stirred at 90° C for 

20 15 hours. 

Ethyl acetate was added to the reaction mixture, which 
was washed with saturated aqueous sodium chloride solution, 
dried using anhydrous magnesium sulfate, and the solvent 
was distilled out under reduced pressure. The residue was 

25 refined by alumina column chromatography (development 
solvent ; n-hexane : ethyl acetate = 3:1), and pulverized with 
n-hexane to give the titled compound (204 mg) a white 



*H-NMR (CDC1 3 ) 6: 1.41 (1H, m) , 1.95 (2H, m) , 2.26 (6H, s), 
30 2.26-2.45 (3H, m) , 2.83-2.99 (3H, m) , 7.10 (1H, d, J=8.1 
Hz), 7.26-7.77 (8H, m), 7.94 (2H, d, J=8.4 Hz). 





obtained in Example 15, 3,4-dichlorophenylboric acid (50 



powder. 
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Elemental analysis for C 26 H 26 C1 2 N 2 0 • 0 . 1H 2 0 

Calcd. :C, 68.60; H, 5.80; N # 6.15. 

Found :C, 68.42; H f 5.60; N, 5.92. 
Melting point: 143 - 145° C (crystallization solvent: 



Example 17 

N - [ 6 - [ ( N , N - Dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - te t rahydro - 2 - 
naphthalenyl ] - 4 ' -phenyl [1,1' -biphenyl ] - 4 -carboxamide 
1 0 hydrochloride 



The free basic substance ( 35 mg) of the titled compound 
was obtained in the same manner as in Example 16, using 
4 - bromo -N-[6- [ (N,N- dime thylamino ) methyl 1-5,6,7,8- 

15 tetrahydro- 2 -naphthalenyl ] ben z amide (400 mg, 1.03 mmol) 
obtained in Example 15, and 4-biphenylborlc acid (1.25 g f 
1.25 mmol) . The resulting free basic substance (30 mg) was 
dissolved in 10 ml of methanol, then 100 ml of IN 
hydrochloric acid was added, and the reaction mixture was 

20 stirred. The reaction mixture was concentrated, and 

pulverized using diethyl ether, to give the titled compound 
(35.3 mg) as a white powder. 

1 H-NMR (DMSO-d 6 , free base) <5 : 1.32 (1H, m) , 1.93 (2H, m) , 
2.15 (6H, s), 2.15-2.36 (3H, m) , 2.74-2.94 (3H, m) , 7.05 
25 (1H, d, J=8.4 Hz). 7.40-7.55 (5H, m) , 7.73-7.91 (8H, m) , 
8.07 (2H, d, J=8.4 Hz), 10.14 (1H, s). 
Elemental analysis for C 32 H 32 N 2 0 ■ HC1 ■ 2H 2 0 
Calcd. : C, 72.10; H, 7.00; N, 5.25. 
Found : C, 71.81; H, 6.57; N, 5.08. 
30 Melting point: 220° C (decomposition) (crystallization 



5 



ethyl acetate-hexane) 




solvent: methanol -diethyl ether) 
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Example 18 

N- [6- [ (N, N-Dimethylamino ) methyl ] - 5 , 6 , 7 , 8 - tetrahydro- 2 
naphthaleny 1 ] -2 ' -methoxy [ 1 , 1 ' -biphenyl] -4-carboxamide 

~ °xcrC 



5 The titled compound (208 mg) was obtained as a white 

powder by the same method as in Example 16. using 4- 
br omo -N-[6-[(N,N- dime t hy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl] ben z amide (250 mg, 0.645 mmol) 
obtained in Example 15, and 2-methoxyphenylboric acid (118 
10 mg, 0.775 mmol). 

X H-NMR (CDC1 3 ) 6 : 1.42 (1H, m) , 1.96 (2H, m) , 2.23 (6H, s) , 
2.23-2.47 (3H, m) , 2.85 (3H, m) , 3.83 ( 3H , s), 7.05 (3H, 
m), 7.34 (3H, m) , 7.47 (1H, s), 7.64 (2H, d, J=8.4 ( Hz), 7.79 
(1H, s), 7.90 (2H, d, J=8.4 Hz). 
15 Elemental analysis for C 27 H 30 N 2 O 2 * 0 . 1H 2 0 
Calcd. : C, 77.89; H, 7.31; N, 6.73. 
Found :C, 77.86; H, 7.18; N, 6.79. 
Melting point: 155 - 157° C (crystallization solvent: 
ethyl acetate-hexane) 

20 

Example 19 

Sodium salt of N- [6- [ (N,N- dime thylamino) methyl ] - 
5,6,7 , 8 -tetrahydro- 2 -naphthalenyl ] -4 ' -oxy [ 1 , 1 ' - 
biphenyl ] - 4 -carboxamide 

N XXD^ CHj 



The titled compound (117 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
bromo - N- [ 6 - [ ( N , N- dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl ]benzamide (250 mg, 0.645 mmol) 
30 and 4-hydroxyphenylboric acid (107 mg, 0.775 mmol). 
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'H-NMR (DMSO-d 6 ) 6: 1.36 (1H, m) . 1.89 (2H, m) . 2.15 (6H. 
s). 2.15-2.35 (3H, m) . 2.77 (3H, m) , 6.88 (2H, d, J=8.4 Hz), 
7.02 (1H, d, J=8.4 Hz). 7.48 (1H. d. J=8.4 Hz). 7.53 (1H. 
s). 7.59 (2H. d. J=8.4 Hz). 7.73 (2H, d. J=8.4 Hz), 8.00 
5 (2H. d. J=8.4 Hz). 10.07 (1H. s). 

Elemental analysis for C M H 27 N 2 0 2 Na • 0 . 2H 2 0 

Calcd. :C, 73.29; H. 6.48; N. 6.59. 

Found : C. 73.25; H. 6.18; N. 6.36. 
Melting point: 246 - 248° C (crystallization solvent: 
10 ethyl acetate -diethyl ether) 

Example 20 

N- [6- [ (N. N -Dime thy lamino) methyl) -5 , 6 . 7 , 8-tetrahydro-2- 
naphthalenyl ] - 4 ' -f ormyl [1.1" -biphenyl ) - 4 -carboxamide 

°xcrC 



15 0 

The titled compound (205 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
br omo -N - [6- [ (N. N- dimethy lamino ) methyl 1-5,6,7,8- 
tetrahydro-2-naphthalenyl]benzamide (250 mg, 0.645 mmol) 
20 and 4-formylphenylboric acid (145 mg, 0.968 mmol). 

*H-NMR (CDC1,) 6 :1.41 (1H. m) , 1.95 (2H. m) , 2.26 (6H. s). 
2.26-2.42 (3H. m) . 2.85-2.94 (3H. m) . 7.09 (2H. d. J=8.1 
Hz). 7.32 (1H. d. J=8.4HZ). 7.47 (1H, m) . 7.63-7.94 (3H, 
m). 7.87-7.99 (4H, m) . 8.13 (1H. s). 10.11 (1H. s). 
25 Elemental analysis for C 27 H 2e N 2 0 2 • 0 . 2H 2 0 
Calcd. : C, 77.93; H. 6.88; N, 6.73. 
Found :C. 77.89; H, 6.75; N, 6.71. 
Melting point: 130 - 132° C (crystallization solvent: ethyl 
acetate- diethyl ether) 

30 

Example 21 

N- [6- [ (N , N-Dimethy lamino Jmethyl 1-5,6,7,8- tetrahydro-2 - 
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naphthalenyl ] - 4 ' - ( hydroxymethyl ) [ 1 , 1 ' -biphenyl ] - 4 - 
carboxamide 




LOT CH3 



OH 



N- [ 6 - [ (N . N- Dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 



5 t etrahydro- 2 -naphthalenyl] -4 9 -f ormyl[ 1, 1 ' -biphenyl] -4- 
carboxamlde (100 mg, 0.242 ramol) was dissolved in 
tetrahydrof uran -methanol (1:1) solution (2.4 ml ) , then 
sodium borohydride (18.3 mg, 0.485 mmol) was added, which 
was stirred for 2 hours. Ethyl acetate was added to the 

10 reaction mixture, which was washed with saturated aqueous 
sodium chloride solution, dried using anhydrous magnesium 
sulfate, and the solvent was distilled out under reduced 
pressure. The residue was pulverized using ether-n- 
hexane, to give the titled compound (86 mg) as a white 

1 5 powder . 

*H-NMR (CDCI3) <5 : 1.39 (1H, m) , 1.94 (2H, m) , 2.25 (6H, s) , 
2.25-2.44 (3H, m) , 2.82-2.95 (3H, m) , 4.78 (2H, s). 7.07 
(1H, d, J=8.4 Hz), 7.31 (1H, d. J=8.4 Hz), 7.38-7.56 (4H, 
m), 7.64-7.70 (3H, m) , 7.85 (1H, s), 7.93 (2H, d, J=8.4Hz). 
20 Elemental analysis for C 27 H 30 N 2 O 2 • 0 . 2H 2 0 

Calcd. :C, 77.56; H, 7.33; N, 6.70. 

Found :C, 77.53; H, 7.27; N f 6.55. 
Melting point: 138 - 139° C (crystallization solvent: ethyl 



Example 22 

N- [6 - [ (N, N - Dime thylamino) methyl] - 5 ,6.7. 8-tetrahydro-2- 
naphthalenyl] - 4 ' -propyl! 1 . 1 ' -biphenyl] -4 -carboxamide 



acetate -diethyl ether) 
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The titled compound (158 mg) was obtained as a white 
powder by the same method as in Example 1, using N-[(6- 
amino- 1,2,3,4- tetrahydro- 2 -naphthalenyl ) methyl ] -N,N- 
dimethylamine (102 mg, 0.499 mmol), and 4- (4- 

5 propyl) benzoic acid (144 mg, 0.599 mmol). 

^-NMR (CDC1 3 ) 6 : 0.98 (3H, t, J=7.5 Hz), 1.40 (1H, m) , 1.69 
(2H, m), 1.94 (2H, m), 2.25 <6H, s), 2.25-2.45 (3H, m) , 2.64 
(2H, t, J=7.5 Hz), 2.85 (3H, m) , 7.08 (1H, d, J=7.8 Hz), 
7.26 (3H, m), 7.46 (1H, s), 7.54 (2H, d, J=8.1 Hz), 7.67 

10 (2H, d, J=8.1 Hz), 7.81 (1H, s), 7.91 (2H, d, J=8.4 Hz). 
Elemental analysis for C 29 H 34 N 2 0 

Calcd. :C, 81.65; H, 8.03; N, 6.57. 
Found :C, 81.30; H, 7.94; N, 6.40. 
Melting point: 186 - 188° C (crystallization solvent: ethyl 

15 acetate -diethyl ether) 



Example 23 

4 - Br omo - 2 - chloro - N-[6-[(N,N - dime thy 1 amino ) methyl ] 
5,6,7, 8-tetrahydro-2-naphthalenyl]benzamide 



20 



Br 

The titled compound (483 mg) was obtained as a white 
powder by the same method as in Example 1, using N-[(6- 
amino- 1.2,3.4- tetrahydro- 2 -naphthalenyl ) methyl ] -N.N- 
dimethylamine (300 mg, 1.47 mmol) and 4-bromo-2-chloro 
25 benzoic acid (415 mg, 1.76 mmol). 

J H-NMR (CDC1 3 ) 5:1.40 (1H. m) , 1.94 (2H, m) , 2.25 (6H. s), 
2.25-2.44 (3H. m) . 2.94 (3H, m) , 7.08 (1H. d. J=8.4 Hz). 
7.28 (1H. m), 7.41 (1H. s), 7.50 (1H. m) , 7.61 (2H, m) , 7.81 
(1H. s). 

30 Elemental analysis for C„H„BrClN 2 0 

Calcd. :C, 56.96; H, 5.26; N, 6.64. 
Found :C, 57.09; H, 5.37; N, 6.55. 
Melting point: 130 - 132' C (crystallization solvent: ethyl 
acetate- diethyl ether) 
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5 



Example 24 

4 -Bromo-N- [ 6- [ ( N , N- dime thy lamino ) methyl 1-5,6,7,8- 
tetrahydro-2-naphthalenyl] -2-methylbenzamide 



Br' 

The titled compound (418 mg) was obtained as a white 
powder by the same method as in Example 1, using N-[(6- 
amino -1,2,3,4 - t e trahydro - 2 - napht haleny 1 ) methyl ] -N,N- 
dimethylamine (293 mg, 1.43 mmol) and 4-bromo-2-methyl 
10 benzoic acid (370 mg, 1.72 mmol). 

X H-NMR (CDC1 3 ) 6 s 1-40 (1H, m), 2.04 (2H, m) , 2.25 (6H, s), 
2.25-2.40 (3H, m) . 2.46 (3H, s), 2.88 (3H, m) , 7.07 (1H, 
d. J-7.8 Hz), 7.21-7.41 (6H, m) . 
Elemental analysis for C 21 H 25 BrN 2 0 
15 Calcd. : C, 62.85; H, 6.28; N, 6.98. 
Found :C. 63.10; H, 6.11; N, 6.97. 
Melting point: 140 - 142°C (crystallization solvent : ethyl 
acetate-hexane) 

20 Example 25 

4 -Bromo-N- [ 6 [ (N , N- dime thy lamino ) methyl 1-5,6,7,8- 
tetrahydro - 2 -naphthalenyl 1 - 3 -methylbenzamide 

,CH 3 

-OCT 

The titled compound (434 mg) was obtained as a white 
25 powder by the same method as in Example 1, using N-[(6- 
amino- 1 ,2,3, 4- te trahydro- 2 -naphthalenyl ) methyl ] -N , N- 
dimethylamine (300 mg, 1.47 mmol) and 4 -bromo- 3 -methyl 
benzoic acid (379 mg, 1.76 mmol). 

'H-NMR ( CDCI3 ) 6 : 1.40 (1H, m) , 1.93 (2H, m) , 2.25 (6H, s), 
30 2.25-2.40 (3H, m) , 2.46 (3H, s). 2.87 (3H f m) , 7.07 (1H, 
d, J=7.8 Hz), 7.29 (1H, m), 7.40 (1H, s), 7.49 (1H, m), 7.61 
(1H, d, J=8.1 Hz), 7.72 (2H, s-like). 
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Elemental analysis for C 21 H 25 BrN 2 0 

Calcd. :C, 62.85; H, 6.28; N, 6.98. 

Found :C, 62.84; H, 6.05; N, 6.93. 
Melting point: 154 - 155° C (crystallization solvent: ethyl 



Example 26 

3,4'- Dichlor o -N-[6-[(N,N- dimethyl amino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl] [ 1.1' -biphenyl] -4-carboxamide 



The titled compound (122 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
bromo - 2 - chloro -N- [ 6- [ (N, N- dime t hylamino ) methyl ] - 
5,6,7,8-tetrahydro-2-naphthalenyl)benzamlde (250 mg, 
15 0.607 mmol) obtained in Example 23, and 4-chlorophenyl 
boric acid (114 mg, 0.729 mmol). 

*H-NMR ( CDC1 3 ) (5:1.41 (1H, m) , 1.95 (2H, m) , 2.26 (6H, s), 
2.26-2.42 (3H. m) , 2.85 (3H, m) , 7.10 (1H, d, J=8.4 Hz), 
7.31 (1H, m), 7.43-7.63 (8H, m) , 7.87 (1H, d, J=8.1 Hz). 
20 Elemental analysis for C 26 H 26 C1 2 N 2 0 

Calcd. : C, 68.87; H, 5.78; N, 6.18. 

Found : C, 68.61; H, 5.49; N, 6.10. 
Melting point: 177 - 179° C (crystallization solvent : ethyl 



Example 27 

4 9 - Chloro -N- [ 6 - [ ( N , N - dimethylamino ) methyl 1-5,6,7,8- 
tetrahydro-2-naphthalenyl] -3-methyl[ 1 , 1 ' -biphenyl] -4- 
carboxamide 



acetate-hexane) 




cr 



acetate- diethyl ether) 
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The titled compound (129 mg) was obtained as a white 
powder by the same method as in Example 16. using 4- 
bromo-N- [ 6 - [ ( N , N-dimethylamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl) -2-methylbenzamide (250 mg, 
5 0 . 623 mmol) obtained in Example 24 , and 4-chlorophenylboric 
acid (117 mg, 0.747 mmol)* 

1 H-NMR (CDC1 3 ) 6 : 1.42 (1H, m) , 1.96 (2H, m) , 2.37 (6H. s), 
2.37-2.47 (3H, m) , 2.56 (3H, s), 2.90 (3H, m) , 7.08 (1H, 
d, J=8.1 Hz), 7.26 (1H, m) , 7.41 (6H, m) , 7.53 (3H, m) . 
10 Elemental analysis for C 27 H 29 C1N 2 0 • H 2 0 

Calcd. :C, 71.90; H, 6.93; N, 6.21. 

Found : C, 71.92; H, 6.52; N, 5.92. 
Melting point: 163 - 165° C (crystallization solvent: ethyl 



Example 28 

4 ' -Chloro-N- [ 6 - [ ( N , N-dimethylamino ) methyl 1-5,6,7,8- 
tetrahydro-2-naphthalenyl] -2 -methyl! 1 , 1 ' -biphenyl] - 4- 
carboxamide 



The titled compound (168 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
bromo-N- [ 6- [ (N, N-dimethylamino) methyl] -5,6,7,8- 
tetrahydro- 2 -naphthalenyl ) - 3 -methylbenzamide (250 mg , 
25 0 . 623 mmol) obtained in Example 25 , and 4-chlorophenylboric 
acid (117 mg, 0.747 mmol). 

'H-NMR ( CDCI3 ) d : 1.41 (1H. m), 1.95 (2H, m) , 2.26 (6H, s), 
2.24-2.42 (3H, m) , 2.33 (3H, s), 2.85 (3H, m) f 7.09 (1H, 
d, J=8.4 Hz), 7.26 (4H, m) , 7.43 (3H, m) , 7.73 (3H, m) . 
30 Elemental analysis for C 27 H 29 C1N 2 0 • 0 . 2H 2 0 
Calcd. : C, 74.28; H, 6.79; N, 6.42. 
Found :C, 74.27; H, 6.73; N, 6.27. 
Melting point: 193 - 195° C (crystallization solvent: ethyl 



acetate-diethyl ether) 



20 



ci 
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acetate -diethyl ether) 



Example 29 

N - [ 6 - [ ( N , N - Dimethy lamino ) methyl ] - 5 , 6 , 7 , 8 - 1 e t rahydro - 2 - 
5 naphthalenyl ] - 4 ' - ( trif luoromethyl ) [ 1 . 1 - biphenyl ] - 4 - 
carboxamlde 



The titled compound (194 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
1 0 bromo-N- [6- [ (N, N- dime thy lamino ) methyl 1-5,6,7,8- 

tetrahydro- 2 -naphthalenyl Jbenzamide (250 mg, 0.645 mmol) 
obtained in Example 15, and 4-trlf luoromethylphenylboric 
acid (147 mg, 0.775 mmol). 

'H-NMR (CDC1 3 ) 6 : 1.41 (1H, m) . 1.95 (2H. m) , 2.25 (6H, s) , 
15 2.25-2.45 (3H, m) , 2.89 (3H, m) , 7.09 (1H, d, J=8.1 Hz), 

7.31 (1H, d, J-8.1 Hz), 7.46 (1H, s), 7.70 (6H, m) , 7.80 

(1H, m), 7.96 (2H, d, J=8.4 Hz). 

Elemental analysis for C 27 H 27 F 3 N 2 0 

Calcd. : C, 71.66; H, 6.01; N, 6.19. 
20 Found :C, 71.44; H, 6.05; N, 6.09. 

Melting point: 205 - 206° C (crystallization solvent: ethyl 



The titled compound (194 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
30 bromo - N- [6-[(N,N - dime thy lamino ) methyl 1-5,6,7,8- 




acetate-diisopropyl ether) 



Example 30 

25 N- [ 6- [ (N,N- Dime thy lamino) methyl] -5 , 6, 7, 8-tetrahydro-2- 
naphthalenyl ] - 4 - ( 3 -pyridinyl ) benzamide 
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tetrahydro-2-naphthalenyl)benzamide (250 mg, 0.645 mmol) 
obtained in Example 15, and 2-(3-pyridyl)-l,3,2,- 
, dioxaborinane (126 mg, 0.775 mmol). 
'H-NMR ( CDC1 3 ) 6 : 1.41 (1H, m) , 1.95 (2H, m) , 2.26 (6H, s), 
5 2.26-2.42 (3H, m), 2.85 (3H, m) , 7.09 (1H, d, J=7.8 Hz), 
7.30-7.47 (3H, m) , 7.69 (2H, d, J=8.4Hz) f 7.86-7.99 (4H, 
m), 8.64 (1H, m), 8.87 (1H, m). 
Elemental analysis for C 25 H 27 N 3 0 ■ 0 . 1H 2 0 
Calcd. : C, 77.53; H, 7.08; N, 10.85. 
10 Found :C, 77.42; H, 7.05; N, 10.58. 

Melting point: 177 - 178° C (crystallization solvent : ethyl 
acetate-diisopropyl ether) 

Example 31 

15 N - [ 6 - [ ( N , N - Dime thy lamino ) methyl 1-5,6,7,8- 1 e t rahydro - 2 - 
naphthalenyl ] - 4 ' - [ ( trif luoroacetyl ) amino 1 [ 1 , 1 9 - 
biphenyl] -4-carboxamide 




The titled compound (1.02 g) was obtained as a white 
20 powder by the same method as in Example 16, using 4- 
bromo-N- [ 6 - [ ( N , N -dime thy lamino ) methyl 1-5,6,7,8- 
tetrahydro- 2 -naphthalenyl Ibenzamide (1.00 g, 2.58 mmol) 
obtained in Example 15, and 4- 

trifluoroacetamidophenylboric acid (722 mg, 3.10 mmol). 
25 *H-NMR (CDCI3) 6:1.41 (1H, m) , 2.05 (2H, m) , 2.26 (6H, s), 
2.26-2.42 (3H, m) , 2.89 (3H, m) , 7.09 (1H, d, J=8.4 Hz), 
7.29 (2H, m), 7.46 (1H, s), 7.69 (7H, m) , 7.94 (2H, d, J=8.1 
Hz). 

Elemental analysis for C 28 H 28 F 3 N 3 0 2 
30 Calcd. : C, 67.87; H, 5.70; N, 8.48. 
Found :C, 67.70; H, 5.53; N. 8.42. 
Melting point: 235 - 237° C (crystallization solvent: ethyl 
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acetate -diisopropyl ether) 



Example 32 

N- [6- [ (N.N- Dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - t e t r ahydro - 2 - 
5 naphthalenyl ] - 4 ' - ( 4 , 4 -dimethyl- 4 , 5 -dihydro- 1 , 3 -oxazole- 
2-yl) [1,1' -biphenyl] -4-carboxamide 



The titled compound (238 mg) was obtained as a white 
powder by the same method as in Example 16. using 4- 
1 0 . br omo -N-[6-[(N,N- dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 

tetrahydro- 2 -naphthalenyl Jbenzamide (250 mg. 0.645 mmol) 
obtained in Example 15, and 4- (4 f 4 -dimethyl- 4 . 5- 
dihydro-l,3-oxazol-2-yl)phenylboronic acid (170 mg. 0.775 

mmol) • 

15 X H-NMR (CDC1 3 ) 6 : 1.41 (7H. m) . 1.94 (2H, m) . 2.25 (6H. s). 

2.25-2.41 (3H, m) . 2.84 (3H. m). 4.14 (2H. s). 7.08 (1H. 

d. J=7.8 Hz). 7.30 (1H. m). 7.46 (1H. s). 7.68 (5H. m). 7.94 

(2H, d, J=8.4 Hz). 8.03 (2H. d. J=8.4 Hz). 

Elemental analysis for C 31 H 35 N 3 0 2 • 0 . 2H 2 0 
20 Calcd. :C. 76.74; H. 7.35; N. 8.66. 
Found: C, 76.70; H. 7.19; N. 8.49. 

Melting point: 185 - 187° C (crystallization solvent : ethyl 



25 Example 33 

4 ' -Amino-N- [ 6- [ (N.N -dime thy lamino) methyl] -5.6.7.8- 
tetrahydro- 2 -naphthalenyl] [ 1 . 1 ' -biphenyl] -4-carboxamide 




acetate -diisopropyl ether) 




N- [ 6 - [ ( N . N- Dime thy lamino ) methyl 1-5.6.7.8- 
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tetrahydro-2-naphthalenyl] -4' - 

[ ( trif luoroacetyl ) amino ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 
(850 mg, 1.72 mmol) obtained in Example 31 was suspended 
in a mixed solution of methanol (8 ml) and tetrahydrofuran 
5 (4 ml), then IN sodium hydroxide (3.4 ml) was added, which 
was stirred at 50° C for 16 hours. The solvent was distilled 
out under reduced pressure, and the residue was pulverized 
using water, to give the titled compound ( 685 mg) as a white 
powder • 

10 'H-NMR (CDC1 3 ) 6: 1.31 (1H, m), 1.89 (2H, m) , 2.15 (6H, s), 
2.15-2.34 (3H, m) , 2.83 (3H, m) , 5.36 (2H, s), 6.67 (2H, 
d f J=8.4 Hz), 7.03 (1H, d r J=8.1 Hz), 7.48 (4H, m) , 7.68 
(2H, d, J=8.1 Hz), 7.96 (2H, d, J=8.4 Hz). 10.02 (1H, s). 
Elemental analysis for C 26 H 29 N 3 0 ■ 1.1H 2 0 
15 Galcd. : C, 74.47; H, 7.50; N, 10.02. 
Found :C, 74.39; H, 7.41; N, 9.82. 
Melting point: 148 - 150° C (crystallization solvent: 
methanol -water ) 

20 Example 34 

N- [ 6- [ (N, N- Dime thylamino) methyl) -5 , 6,7, 8-tetrahydro-2- 
naphthalenyl ] - 4 - ( 2- thienyl ) benzamide 




The titled compound (70 mg) was obtained as a white 
25 powder by the same method as in Example 16, using 4- 
br omo -N-[6-[(N.N- dime thy lamino ) me t hy 1 1-5.6,7,8- 
tetrahydro- 2 -naphthalenyl] benzamide (250 mg, 0.645 mmol) 
obtained in Example 15, and 2-thienylboric acid (99.1 mg, 
0. 775 mmol) . 

30 ^-NMR (CDCI3) 6 : 1.41 (1H, m) , 1.94 (2H. m) , 2.25 (6H, s), 
2.25-2.45 (3H, m) , 2.89 (3H, m) , 7.11 (2H, m), 7.29-7.45 
(4H, m), 7.71 (3H, m), 7.87 (2H, d, J=8.4 Hz). 
Elemental analysis for C 24 H 26 N 2 OS 
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Calcd. :C. 73.81; H, 6.71; N, 7.17. 
Found :C, 73.49; H, 6.59; N, 7.14. 
Melting point: 165 - 166° C (crystallization solvent: ethyl 



The titled compound (202 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
bromo -N- [ 6 - [ ( N , N- dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl Ibenzamide (250 mg, 0.645 mmol) 
15 obtained in Example 15, and 4-ethoxycarbonylphenylboric 
acid (150 mg, 0.775 mmol). 

*H-NMR (CDC1 3 ) 6 : 1.42 (4H, m) , 1.95 (2H, m) , 2.26 (6H, s). 
2.26-2.42 (3H, m) , 2.89 (3H, m) , 4.41 (2H, q, J=7.2 Hz), 
7.09 (1H, d, J=8.4 Hz), 7.31 (1H, d, J=8.4 Hz), 7.47 (1H, 
20 s), 7.70 (4H, m), 7.80 (1H, s) , 7.96 (2H, d, J=8.4 Hz), 8.14 
(2H, d, J=8.4 Hz). 
Elemental analysis for C 29 H 32 N 2 0 3 

Calcd. : C, 76.29; H, 7.06; N, 6.14. 
Found : C, 76.25; H, 7.07; N, 6.09. 
25 Melting point: 156 - 158 p C (crystallization solvent: ethyl 



Example 36 

N- [ 6 - [ ( N , N - Dime thy lamino ) methyl 1-5,6,7,8- 1 e t r ahydro - 2 - 
30 naphthalenyl] -4 ' - ( methyl sulfanyl) [1,1' -biphenyl] -4- 
carboxamide 



acetate -diisopropyl ether) 



Example 35 

Ethyl 4'-[[[6-[(N, N- dime thy lamino ) methyl 1-5,6,7,8- 
tetrahydro- 2 -naphthalenyl ] amino ] carbonyl ] [ 1 , 1 ' - 
biphenyl ] - 4 - carboxylat e 




acetate -diisopropyl ether) 
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juxt: 



N 




r w 



The titled compound (360 mg) was obtained as a white 
powder by the same method as in Example 16. using 4- 
bromo-N- [6- [ (N,N- dimet hy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
5 tetrahydro-2-naphthalenyl]benzamide (500 mg, 1.29 mmol) 
obtained in Example 15, and 4-methylthiophenylboric acid 
(260 mg, 1.55 mmol). 

'H-NMR (CDC1 3 ) 6 : 1.41 (1H, m) , 1.94 (2H, m) , 2.26 (6H, s) , 
2.26-2.42 (3H. m) , 2.53 (3H, s), 2.94 (3H, m) , 7.09 (1H, 
10 d, J=8.1 Hz), 7.29-7.36 (3H, m) , 7.46 (1H, s), 7.56 (2H. 
d, J=8.4 Hz). 7.67 (2H, d, J=8.1 Hz). 7.78 (1H, m) , 7.92 
(2H, d. J=9.0 Hz) . 

Elemental analysis for C 27 H 30 N 2 OS • 0 . 2H 2 0 
Calcd. : C, 74.69; H. 7.04; N. 6.45. 
15 Found :C, 74.63; H. 7.03; N. 6.11. 

Melting point; 178 - 180° C (crystallization solvent : ethyl 



25 tetrahydro-2-naphthalenyl] [ 1 , 1 ' -biphenyl] -4-carboxamide 
(150 mg, 0.375 mmol) obtained in Example 33, and 
paraformaldehyde (45.1 mg, 1.5.0 mmol) were suspended in 
mixed solution of methanol (1 ml) and tetrahydrofuran (1 
ml). Sodium cyanohydroborate (94.4 mg, 1.50 mmol) was 



acetate-diisopropyl ether) 



Example 37 



20 4 ' - (N.N-Dimethylamino) -N- [6- [ (N, mi- 
dline thyl amino) methyl J -5 , 6 , 7 , 8-tetrahydro-2- 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4-carboxamide 




4 ' - Amino-N- [ 6 - [ ( N , N- dime thyl ) methyl ] - 5 , 6 , 7 , 8 - 
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added to the reaction mixture, which was stirred at 40 8 C 
for 18 hours. Ethyl acetate was added to the reaction 
mixture, which was washed with saturated aqueous sodium 
chloride solution, dried using anhydrous magnesium 

5 sulfate, and the solvent was distilled out under reduced 
pressure. The residue was refined using alumina column 
chromatography (development solvent; ethyl acetate), and 
pulverized using isopropyl ether, to give the titled 
compound (13 mg) as a white powder. 

10 'H-NMR (DMSO-dJ <5 : 1.32 (1H, m). 1.90 (2H, m) , 2.15 (6H, 
s), 2.15-2.35 (3H, m) . 2.77 (3H. m) . 2.97 (6H. s). 6.82 (2H. 
d, J=8.4 Hz). 7.03 (1H. d, J=8.4 Hz). 7.48 (1H. d. J=8.1 
HZ). 7.53 (1H. s). 7.63 (2H, d, J=8.7Hz), 7.74 (2H, d. J=7.8 
Hz), 7.98 (2H, d. J=8.4 Hz). 10.04 (1H. s). 

15 FABMS(pos) 428.2[M+H]* 

Melting point: 212 - 213° C (crystallization solvent: ethyl 
acetate- diisopropyl ether) 



Example 38 

20 N- [6- [ (N , N-Dimethylamino ) methyl 1-5.6.7,8- t et rahydro- 2 - 
naphthalenyl] -4 ' - (methylamino) (1,1' -biphenyl ] - 4 - 



carboxamide 




The titled compound was obtained as a white powder by 
25 the same method as in Example 37. using 4 * -amino-N- [6- 
[ ( N . N-dimethyl )methyl ] - 5 , 6 , 7 , 8- tetrahydro - 2 - 
naphthalenyl] [1,1 '-biphenyl] -4 -carboxamide (150 mg, 
0.375 mmol ) obtained in Example 33 . paraformaldehyde (15.0 
mg, 0.50 mmol), and sodium cyanohydroborate (31.5 mg, 0.50 
30 mmol). 

l H-NMR (DMSO-d 6 ) <5 : 1.32 (1H, m) , 1.89 (2H, m). 2.15 (6H. 
s), 2.15-2.31 (3H. m)> 2.72 (7H, m) , 5.94 (1H, m) . 6.64 (2H. 
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d, J=9.0 Hz), 7.03 (1H, d, J=8.7 Hz), 7.49 (4H, m) # 7.70 
(1H, d, J=8.4 Hz), 7.97 (2H, d, J=8.4 Hz), 10.02 (1H, s). 
FABMS(pos) 414.3[M+HT 

Melting point: 163 - 165° C (crystallization solvent: ethyl 
5 acetate-diisopropyl ether) 

Example 39 

N- [ 6 - [ ( N , N-Dimethyl ) me thyl ] - 5 , 6 , 7 , 8 - tet rahydro - 2 - 
naphthalenyl ] - 4 - ( 2 -f uryl ) benzamide 




The titled compound (67 mg) was obtained as a white 
powder by the same method as in Example 16, using 4- 
bromo-N- [6- [ (N, N-dimethyl )methyl ] - 5 , 6 , 7 , 8 - tetrahydro- 2 - 
naphthalenyl] benzamide (250 mg, 0.645 mmol) obtained in 
15 Example 15, and 2-furylboric acid (86.7 mg, 0.775 mmol). 
L H-NMR (DMSO-d 6 ) 6: 1.40 (1H, m) , 1.94 (2H, m) , 2.25 (6H, 
s), 2.25-2.45 (3H, m) , 2.88 (3H, m) , 7.08 (1H, d, J=8.1Hz), 
7.26 (4H, m), 7.41 (1H, m) , 7.60-7.74 (5H, m) . 
FABMS(pos) 375.2[M+H] + 

20 

Example 40 

4 ' - [ [ I 6- [ (N, N- Dime thy lamino ) methyl ] -5 , 6 , 7 , 8- tetrahydro- 
2 -naphthalenyl ] amino ] carbonyl ] [ 1 , 1 ' -biphenyl ] - 4 - 
carboxylic acid 




25 0 

Ethyl -4 ' - t [ [ 6- [ ( N, N-dimethyl) me thyl] -5 , 6,7,8- 
tetrahydro- 2 -naphthalenyl ] amino ] carbonyl ] [ 1 , 1 ' - 
biphenyl] -4-carboxy late (100 mg, 0.219 mmol) obtained in 
Example 35 was dissolved in a mixed solution of ethanol (3 
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ml) and water (0.5 ml). IN aqueous sodium hydroxide 
solution (0.329 ml) was added to the reaction mixture at 
room temperature, which was stirred at 90° C for 5 hours. 
After the solvent was distilled out under reduced 

5 pressure, water was added to the residue, then IN 

hydrochloric acid (0.329 ml) was added and the reaction 
mixture was stirred. The precipitated crude product 
collected by filtration, and washed with water to give the 
titled compound (89 mg) as a white powder. 

10 'H-NMR (DMSO-d 6 ) (5:1.34 (1H, m) , 1-91 (2H, m) , 2.24 (6H, 
s), 2.24-2.30 (3H, m) , 2 . 81 ( 3H, m) , 7 . 05 (1H, d, J=8.4 Hz), 
7.49 (1H, d, J=8.4 Hz), 7.55 (1H, s), 7.89 (4H, m) , 8.07 
(4H, m), 10.18 (1H, s). 
Elemental analysis for C 27 H 28 N 2 0 3 • 2H 2 0 

15 Calcd. : C, 69.81; H, 6.94; N, 6.03. 
Found :C, 69.57; H, 7.01; N, 5.93. 
Melting point! 143° C (decomposition) (crystallization 
solvent: water) 

20 

Example 4 1 

4 9 - Chlor o -N-I6-[(N,N- dimethyl ) methyl ] - 7 , 8 - dihydr o - 2 - 
naphthalenyl] [1,1' -biphenyl ] -4 -carboxamide 

XcrC : 

H 

25 1) 6-Acetamido-l-tetralone (5.0 g, 0.0246 mol) 

synthesized according to a known method by documents 
(Journal of Organic Chemistry 27 , 70 (1962) ) , was dissolved 
in 50 ml of DMF dimethylacetal , which was stirred at 110° C 
for 2 hours. The precipitate was collected by filtration, 

30 and washed with ethyl acetate to give 6-acetamido-2- 

(N ( N-dimethylaminomethylidene)-l-tetralone (4.98 g) as a 
yellow powder. 

'H-NMR ( CDC1 3 ) 5:2.19 (3H, s) , 2.79-2.83 (2H, m) , 2.88- 




WO 01/21577 



PCT/JPOO/06375 



191 

2.92 (2H, m), 3.11 (6H, s), 7.14-7.17 (1H. m) , 7.68 (1H, 
s). 7.69 (1H, S) f 7.95 (1H. d, J=8.1Hz), 7.96 (1H, s). 
Melting point: 207 - 210° C (crystallization solvent: ethyl 
acetate) 

5 2) The obtained 6-acetamido-2- (N,N- 

dimethylaminomethylidene)-l-tetralone (4.50 g, 0.0173 
mol) was dissolved in methanol (50 ml) , and sodium 
borohydride (6.56 g, 0.173 mol) was added to the solution 
under ice-cooling , which was stirred for 2 hours. The 

10 reaction mixture was concentrated. Ethyl acetate and 
sodium hydrogencarbonate solution were added to the 
residue, and extraction was conducted. The ethyl acetate 
layer was concentrated, and 30 ml of tetrahydrofuran and 
30 ml of 2N hydrochloric acid were added to the residue, 

1 5 which was ref luxed with heating for 16 hours . The reaction 
mixture was concentrated, and ethyl acetate and 2N sodium 
hydroxide solution were added, and extraction was 
conducted. The ethyl acetate layer was concentrated, and 
the residue was refined using alumina column chromatography 

20 (development solvent; ethyl acetate :n-hexane = 30:70), to 
give 6- [ (N,N- dime thylamino) methyl] -7, 8-dihydro-2- 
naphthaleneamine (1.60 g) as a colorless oily substance. 
l H-NMR (CDCIJ 6:2.23 (6H, s), 2.28 (2H, t, J=8.4Hz), 2.74 
(2H, t. J=8.4Hz), 2.95 (2H, s) , 3.57-3.72 (2H, m) , 6.25 (1H, 

25 s), 6.46-6.48 (2H, m) , 6.83 (1H, d, J=8.7Hz). 

3) The titled compound ( 1 . 12 g) was obtained as a white 
powder by the same method as in Example 1 , using the obtained 
6 - [ ( N , N - dime thy lamino ) methyl ] - 7 , 8 - dihydro - 2 - 
naphthalenamine (1.00 g, 0.005 mol), and 4-chlorobiphenyl 

30 carboxylic acid (2.31 g, 0.01 mol). 

1 H-NMR (CDC1 3 ) (5:2.25 (6H, s), 2.34 (2H, t, J=7.8Hz), 2.86 
(2H, t, J=7.8Hz), 2.99 (2H, s), 6.34 (1H, s), 7.03 (1H, d, 
J=8.7Hz), 7.39 (1H, d, J=8.1Hz). 7.45 (2H, d,J=8.7), 7.48 
(1H, s), 7.56 (2H, d, J=8.4 Hz), 7.67 (2H, d, J=8.4 Hz), 

35 7.78 (1H, s), 7.94 (2H, d, J=8.4 Hz). 
Elemental analysis for C 26 H 25 C1N 2 0 
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Calcd. :C, 74.90; H, 6.04; N f 6.72. 
Found: C, 74.64; H. 6.14; N, 6.56. 
Melting point: 204 - 207° C (crystallization solvent : ethyl 
acetate - n-hexane) 

5 

Example 42 

4 ' - Fluor o -N-[6-[(N,N- dime thy lamino ) methyl ] - 7 , 8 - dihy dr o - 
2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 




10 The titled compound (990 mg) was obtained as a white 

powder by the same method as in Example 1, using 6- 
[ (N,N- dime thy lamino ) methyl ] - 7 , 8 - dihy dr o - 2 - 
naphthalenamine (936 mg, 4.62 mmol) obtained in Example 
41-2), and 4-f luorobiphenylcarboxyic acid (1.00 g. 4.62 

15 mmol). 

*H-NMR (CDC1 3 ) 6:2.25 (6H, s), 2.34 (2H, t, J=8.1Hz), 2.85 
(2H, t, J=8.1Hz), 2.99 (2H. s), 6.34 (1H, s), 7.02 (1H, d, 
J=8.1Hz), 7.13-7.19 (2H, m) , 7.38-7.41 (1H, m) , 7.48 (1H, 
s), 7.56-7.61 (2H, m ), 7.65 (2H, d, J=8.4 Hz), 7.80 (1H, 
20 s), 7.93 (2H, d, J=8.5Hz). 

Elemental analysis for C 26 H 25 FN 2 0 

Calcd. :C, 77.97; H, 6.29; N, 6.99. 

Found :C, 77.90; H, 6.23; N. 6.58. 
Melting point: 190 - 193° C (crystallization solvent: ethyl 
25 acetate - n-hexane) 

Example 43 

4 ' - Chloro -N- [ 2 - [ ( dimethy lamino ) methyl ] - 2 , 3 - dihydro - 1H - 
inden-5-yl] [1,1' -biphenyl] -4-carboxamide 
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N-CHg 



Concentrated hydrochloric acid (1 ml) was added to 
N- [ 2 - [ ( dimet hy lamino ) methyl ] - 2 , 3 - dihy dr o - 1 H - inden - 5 - 
yl ] acetamide (48,9 mg, 0.210 mmol) obtained in Reference 
5 Example 48, which was stirred at 110° C for 2 hours, and the 
solvent was distilled out under reduced pressure. Ethyl 
acetate was added to the residue, which was washed with 
potassium carbonate solution and saturated aqueous sodium 
chloride solution, dried using anhydrous sodium sulfate. 
10 and then the solvent was distilled out under reduced 
pressure. Using the oily substance obtained, the same 
operation as in Example 1 was conducted to give the titled 
compound (30 mg) . 

X H NMR (DMSO-d 6 ) 6 : 2.16 (6H, s) , 2.22 (2H, d, J = 6.7 Hz ) , 
15 2.61 (4H, m), 2.97 (1H, m) , 7.15 (1H, d, J = 8.1 Hz), 7.47 
(1H, d, J = 8.1 Hz), 7.56 (2H, d, J = 8.4 Hz), 8.05 (2H, 
d, J = 8.4 Hz), 10.17 (1H, s). 
FAB(pos) 405.1 [M+HT 

Melting point: 192 - 194* C (crystallization solvent : ethyl 
20 acetate - diisopropyl ether) 

Example 44 

4 ' -Chloro-N- [8- [ (dime thylamino) methyl] -6 , 7-dihydro-5H- 
benzo [ a ] cyclohepten - 3 -y 1 ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 8- 



CH 



'3 



25 
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[ (dimethylamino) methyl] -6 , 7-dihydro-5H- 
benzo[a]cyclohepten-3-amine obtained in Reference Example 

50. 

*H-NMR (CDC1 3 ) 6 : 1.96-2.10 (2H, m) . 2.25 (6H, s) , 2.39 (2H, 
5 t, J - 6.4 Hz), 2.79-2.85 (2H, m) , 2.96 (2H, s), 6.40 (1H, 
S). 7.15 (1H . d, J = 8.6Hz), 7.40-7.52 (4H, m) . 7.56 (2H, 
d, J = 8.4Hz). 7.67 (2H, d, J = 8.1Hz), 7.81 (1H, s), 7.94 
(2H, d, J = 8.1 Hz). 

Melting point: 183-185° C (crystallization solvent: ethyl 
10 acetate - diethyl ether) 

Example 45 

4 • -Fluoro-N- [ 6 - [ ( dimethylamino) methyl 1-6,7,8,9- 
tetrahydro-5H-benzo[a]cyclohepten-2-yl] [ 1 , 1 ' -biphenyl] - 
15 4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6 -[( dimethylamino ) 
methyl 1-6,7,8.9 - tetrahydro - 5H-benzo [ a ] cyclohept en - 2 - 
20 amine obtained in Reference Example 51. 

*H-NMR (CDC1 3 ) <5 : 1.40-1.68 (3H, m) , 1.85-2.20 (10H, m) , 

2.55- 2.92 (4H, m) , 7.13-7.20 (3H ,m) . 7.35-7.43 (2H, m) , 

7.56- 7.67 (4H, m) , 7.77 (1H, s) , 7.93 (2H, d, J=8.4 Hz). 
Elemental analysis for C 27 H 29 FN 2 0 

25 Calcd. !C, 77.85;.H, 7.02; N, 6.73. 
Found : C, 78.18; H, 7.09; N, 6.74. 
Melting point: 167 - 169° C (crystallization solvent: 



diethyl ether) 



30 



Example 46 

4 ' -Chloro-N- [ 6- [ (dimethylamino ) me thy 1] -6 , 7,8,9- 
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tetrahydro-5H-benzo[a]cyclohepten-2-yl] [1,1' -biphenyl} - 



4 - carboxamide 




The titled compound was obtained by carrying out the 
5 same operation as in Experiment Example 1, using 6- 
[ ( dime t hy lamino ) methyl 1-6.7.8.9- tetrahydro- 5H- 
benzo[a]cyclohepten-2-amine obtained in Reference Example 
51. 

*H-NMR ( CDC1 3 ) 6:1.40-1.67 (3H f m) . 1.85-2.20 (10H. m) . 
10 2.55-2.92 (4H, m) , 7.15 ( 1H . d. J - 8.1 Hz) , 7.35-7.46 (4H, 
m) , .7.56 (2H. d, J = 8.4 Hz) , 7.66 (2H. d. J = 8.1 Hz) , 7.77 
(1H. s). 7.93 (2H, d, J = 8.4 Hz). 
Elemental analysis for C 27 H 29 ClN a O 
Calcd. : C, 74.90; H, 6.75; N, 6.47. 
15 Found :C, 74.77; H. 6.65; N, 6.43. 

Melting point: 173 - 175° C (crystallization solvent: 
diethyl ether) 

Example 47 

20 N- [ 6 - [ ( Dimethylamino ) methyl ] - 7 , 8 -dihydro - 2 - 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1. using 6-[(N,N- 
2 5 dimethylamino ) methyl ] - 7 , 8 - dihydro - 2 - napht halenamine 
obtained in Example 41-2). 

*H NMR (CDCI3) 6 : 2.25 (6H. s), 2.33 (2H. t. J = 5.4 Hz), 
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2.84 (2H, t, J = 5.4 Hz), 2.98 (2H, s), 6.34 (1H. s), 7.01 
(1H, d. J = 7.8 Hz). 7.32-7.94 (12H. m) . 
Elemental analysis for C 26 H 26 N 2 0 

Calcd. : C, 81.64; H, 6.85; N, 7.32. 
5 Found :C. 81.65; H, 6.79; N. 6.91. 

Melting point: 173 - 175° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

Example 48 

10 N - [ 6 - ( 1 - Piperidinylmethy 1 ) - 7 , 8 - dihydr o - 2 - 
naphthalenyl] [ 1,1' -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
1 5 piper idinylme thy 1) -7 , 8-dlhydro-2-naphthalenamine 
obtained in Reference Example 52. 

X H NMR (CDC1 3 ) 6 : 1.46-1.59 (6H. m) , 2.31-2.36 (6H, m). 2.84 
(2H, t, J - 8.0 Hz), 3.02 (2H, s), 6.34 (1H, s), 7.02 (1H, 
d, J - 8.1 Hz), 7.37-7.50 (4H, m) , 7.63 (2H, d, J = 6.9 Hz), 
20 7.71 (2H, d, J = 8.1 Hz), 7.79 (1H, s), 7.94 (2H, d, J = 
8.1 Hz). 

Melting point: 156 - 158° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

25 Example 49 

N - [ 6 - [ ( Dime thy lamino ) methyl ] - 7 . 8 - dihydro - 2 - 
naphthalenyl] -4 9 -trif luoromethyl[ 1 . 1 9 -biphenyl] -4- 
carboxamide 
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CH3 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-[(N,N- 
dime t hy lamino ) methyl ] - 7 , 8 - dihy dro - 2 - naphthalenamine 
5 obtained in Example 41-2). 

l H NMR (CDCI3) 6 : 2.25 (6H, s) . 2.34 (d, J = 5.1 Hz), 2.86 
(2H, d, J = 5.1 Hz), 2.99 (2H, s), 6.35 (1H, s), 7.04 (1H, 
d, J = 8.4 Hz), 7.40 (1H, d, J = 3.3 Hz), 7.49 (1H, s), 
7.70-7.79 (6H, m) , 7.87 (2H, d, J = 8.4 Hz). 
10 Melting point: 214 - 216 Q C (crystallization solvent : ethyl 



Example 50 

2 B - Chlor o - N - [ 6 - [ ( dime thy lamino ) methyl ] - 7 , 8 - dihy dro - 2 - 
1 5 naphthalenyl ][!,!' -biphenyl ] - 4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-[(N,N- 
dimethy lamino ) methyl] -7 , 8 -dihydro- 2 -naphthalenamine 
20 obtained in Example 41-2). 

>H NMR ( CDCI3 ) 6 : 2.25 (6H, s) , 2.34 (d, J = 5.1 Hz), 2.85 
(2H, d, J = 5.1 Hz), 3.00 (2H, s), 6.34 (1H, s), 6.69 (1H, 
s), 7.02 (1H, d, J = 8.4 Hz), 7.31-7.57 (8H, m) , 7.85 (1H, 
S), 7.92 (2H, d, J - 7.8 Hz). 
25 Elemental analysis for C 26 H 25 C1N 2 0 

Calcd. : C, 74.90; H, 6.04; N, 6.72 
Found :C, 74.49; H, 5.65; N, 6.06. 
Melting point: 145 - 147 p C (crystallization solvent: ethyl 



acetate - diisopropyl ether) 
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acetate - n-hexane) 

Example 51 

4 9 -Chloro-N- [ 6- ( 1- piper idinylme thy 1) -7 , 8-dihydro-2- 
5 naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide 

°jOXO 



After N.N-dimethylformaldehyde solution (5 ml) of 
4 ' -chloro-N- [ 6- ( chloromethyl ) - 7 . 8 -dihydro- 2 - 
naphthalenyl ] [ 1 . 1 ' -biphenyl ] - 4 -carboxamide (225 mg ) 

10 obtained in Reference Example 56 . piperldlne ( 0 . 16 ml) . and 
diisopropylethylamine (0.282 ml) was stirred at room 
temperature for 15 hours, which was heated at 120° C for 2 
hours . The residue obtained by concentrating the reaction 
mixture was dissolved in water-ethyl acetate, then 

1 5 extracted using ethyl acetate . The extract was washed with 
saturated aqueous sodium chloride solution, dried using 
anhydrous magnesium sulfate, and then the solvent was 
distilled out under reduced pressure. The resulting 
residue was refined using alumina column chromatography 

20 ( development solvent ; tetrahydrof uran : n-hexane =1:5). and 
crystallized using tetrahydrofuran - n-hexane to give the 
titled compound (110 mg) . 

1 H NMR (CDClj) 6 : 1.26-1.61 (6H. m) . 2.30-2.36 (6H. m) . 2.83 
(2H. t. J = 8.4 Hz). 3.02 (2H, s). 6.33 (1H, s). 7.01 (1H. 
25 d. J = 8.1 Hz). 7.36-7.49 (4H, m) . 7.55 (2H. d, J = 8.4 Hz). 
7.66 (2H. d, J = 8.4 Hz), 7.81 (1H. s). 7.93 (2H. d. J = 
8.1 Hz) . 

Melting point: 209 - 211° C (crystallization solvent: 
tetrahydrofuran - n-hexane 

30 

Example 52 

4 ' -Fluoro-N- [ 6- ( 1-piperidinylmethyl) -7 . 8-dihydro-2- 
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naphthalenyl ] [1.1' -biphenyl] 4-carboxamide 



F' 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using the 6- ( 1-piperidinyl 
5 methyl) -7, 8 -dihydro- 2 -naphthalene amine obtained in 
Reference example 52. 

X H NMR (CDC1 3 ) <5 : 1.45-1.58 (6H, m) , 2.29-2.37 (6H, m) . 2.82 
(2H, t. J = 8.0 Hz), 3.01 (2H, s), 6.33 (1H, s), 6.98-7.93 
(12H, m). 

10 Melting point: 190 - 192° C (crystallization solvent: 



Example 53 

N- [ 6 - ( 1 - Piperidinylmethyl ) - 5 . 6 , 7 , 8 - tetrahydro- 2 - 
1 5 naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
piperidinylmethyl) -5 . 6 , 7 . 8 -tetrahydro- 2- naphthalenamine 

20 obtained in Reference Example 53. 

*H NMR (CDCI3) 61 1.37-1,60 (8H, m) , 1.96-2.00 (2H, m) f 
2.24-2.44 (5H. m) , 2.82-2.93 (3H, m) , 7.09 (1H, d, J = 8.3 
Hz). 7.30-7.33 (1H, m). 7.38-7.65 (6H. m) , 7.70 (2H. d, J 
= 8.4 Hz). 7.76 (1H, s). 7.93 (2H, d. J = 8.4 Hz). 

25 Melting point: 160 - 162° C (crystallization solvent: 



tetrahydrofuran - n-hexane) 




tetrahydrofuran - n-hexane) 



Example 54 

4 ' -Fluoro-N- [ 6- [ 1 -piperidinylmethyl) -5 .6.7.8- 
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tetrahydro-2-naphthalenyl] [1.1' -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
5 piper idinylmethyl) -5 , 6 . 7 , 8-tetrahydro-2-naphthalenamine 
obtained in Reference Example 53. 

l H NMR (CDC1 3 ) 6: 1.36-1.52 (8H, m) , 2.29-2.31 (2H. m) , 
2.24-2.45 (6H, m), 2.82-2.93 (3H, m) . 7.08-7.33 (4H, m) . 
7.44 (1H, s), 7.57-7.66 (4H, m) , 7.74 (1H. s), 7.92 (2H. 
10 J = 8.1 Hz) . 

Elemental analysis for C 29 H 31 FN 2 0 

Calcd. I C, 78.70; H, 7.08; N. 6.33. 
Found :C, 78.40; H, 7.09; N. 6.09. 
Melting point: 179 - 181° C (crystallization solvent : ethyl 
15 acetate) 

Example 55 

4 * - Chloro - N - [ 6 - [ 1 - piper idinylmethyl ) - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 



piperidinylmethyl) -5 , 6 . 1 . 8-tetrahydro-2-naphthalenamine 
obtained in Reference Example 53. 
25 *H NMR (CDC1 3 ) 5: 1.25-1.71 (8H, m) . 1.95-2.00 (2H, m) , 
2.25-2.45 (6H, m) . 2.83-2.93 (3H, m) f 7.09 (1H # d, J = 8.3 
Hz), 7.30-7.32 (1H, m) , 7.43- 7.45 (3H, m) . 7.55 (2H, d, 
J = 8.1 Hz), 7.65 (2H, d, J = 8.4 Hz), 7.77 (1H, s), 7.93 
(2H, d, J = 8.1 Hz). 





20 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
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Melting point: 202 - 203° C (crystallization solvent: 
* tetrahydrofuran - n-hexane) 



Example 56 

5 5 -Oxo - 1 - phenyl -N- [ 6- ( 1 - piper idinylme thyl ) - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl ] - 3 -pyrrolidinecarboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
1 0 piper idinylmethyl ) -5 , 6 , 7 , 8 -tetrahydro - 2 -naphthalenamine 
obtained in Reference Example 53. 

2 H NMR (CDCIJ <5 : 1 . 03-3 . 33 ( 22H, m) , 3.97 (1H, t, J = 8.4 
Hz), 4.21 (1H, dd. J * 6.8, 7.1 Hz) 6 . 91-7 .63 (9H, m) . 
Elemental analysis for C 27 H 33 N 3 0 2 
15 Calcd. : C, 75.14; H, 7.71? N, 9.74. 
Found :C, 75.01; H, 7.33; N. 9.43. 
Melting point: 162 - 164° C (crystallization solvent: ethyl 



20 Example 57 

6 - ( 4 -Chlorophenyl ) -N- [ 6 - ( 1 -piperidinylmethyl ) - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl] nicotinamide 



The titled compound was obtained by carrying out the 
25 same operation as in Example 1, using 6-(l- 

piperidinylmethyl) -5 , 6 , 7 . 8- tetrahydro- 2 -naphthalenamine 
obtained in Reference Example 53. 

*H NMR (CDC1 3 ) 61 1.30-2.40 (16H, m) , 2.82-2.92 (3H, m). 
7.09 (1H, d, J = 8.1 Hz). 7.26-7.48 (4H, m) , 7.80 (2H, d. 




acetate) 
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J = 8,7 Hz), 7.99 (2H, d. J = 8.7 Hz), 8.23 (d, 1H, J = 6.3 
Hz), 9.11 (1H, s). 

Melting point: 193 - 195° C (crystallization solvent : ethyl 
acetate) 

5 

Example 58 

5 - ( 4 - Chloropheny 1 ) -N - [ 6 - ( 1 -piper idiny lmethy 1 ) - 5 , 6 . 7 , 8 - 
te t rahydro - 2 - naphthalenyl ] - 2 - fur amide 




10 The titled compound was obtained by carrying out the 

same operation as in Example 1, using 6-(l- 
piperidinylmethyl) -5 , 6 , 7 , 8-tetrahydro-2-naphthalenamine 
obtained in Reference Example 53. 

*H NMR (CDC1 3 ) <5 : 1.23-1.61 (7H, m) , 1.96-2.00 (2H, m) , 
15 2.24-2.43 (7H, m) , 2.80-2.92 (3H, m) , 6.75 (1H, d, J = 3.6 
Hz), 7.07 (1H, d, J = 8.4 Hz), 7.27 (1H, d, J = 3.6 Hz), 
7.32-7.42 (4H, m) , 7.66 (2H, d, J = 8.4 Hz), 8.32 (1H, s). 

Example 59 

20 N- [ 6 - ( 1 -Piperidinylmethyl ) - 5 , 6 , 7 , 8 - 1 e trahydro - 2 - 
naphthalenyl ] - 3 - ( 2 , 4 , 5 - t r iethoxypheny 1 ) - 5 - 
isoxazolecarboxamide 




The titled compound was obtained by carrying out the 
25 same operation as in Example 1, using 6-(l- 

piperidinylmethyl) -5 , 6 , 7 , 8-tetrahydro-2-naphthalenamine 
obtained in Reference Example 53. 

*H NMR (CDC1 3 ) <5 : 1.42-1.60 (18H, m) , 1.97-2.36 (7H, m) , 
2.80-2.95 (3H, m) , 4.06-4.18 (6H, m) , 6.58 (1H, s), 7.09 
30 (1H, d, J = 8.4 Hz), 7.35 (1H, d, J = 8.1 Hz), 7.44 (1H, 
S), 7.50 (1H, S), 7.55 (1H, s), 8.16 (1H, s). 
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Example 60 

4 - ( 4 - Chlorophenyl ) - 2 - phenyl -N- [ 6 - ( 1 -piper idinylmethyl ) - 
5,6,7,8- tetrahydro- 2 - naphthalenyl ] - 1 , 3 - oxazole - 5 - 
5 carboxamide 




CI 



The titled compound was obtained by carrying out the 
same operation as in Example 1. using 6-(l- 
piper idinylmethyl ) - 5 , 6 , 7 , 8 - tetrahydro - 2 - naphthalenamine 
10 obtained in Reference Example 53. 

X H NMR (CDC1 3 ) <5 : 1.26-1.58 (7H, m) . 1.90-2.00 (2H f m) , 
2.22-2.35 (7H, m) , 2.70-2.95 (3H, m) . 7.06 (1H, d f J = 8.1 
Hz), 7.25-7.51 (7H, m) , 8.04-8.32 (5H, m) . 

15 Example 61 

4 ' -Chloro-N- [6- ( 1 -pyrrol idinylmethyl) -7 , 8-dihydro- 2- 
naphthalenyl ] [ 1 , 1 -biphenyl ] - 4 - carboxamide 




The titled compound was obtained by carrying out the 
20 same operation as in Example 51, using 4 ' -chloro-N- [6- 
( chloromethy 1 ) - 7 , 8 - dihy dr o - 2 - naphthalenyl ] [ 1 , 1 ' - 
biphenyl] -4 -carboxamide obtained in Reference Example 56. 
Melting point: 185 - 187° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 
25 *H NMR (CDCI3) 6 : 1.83 (4H, s), 2.35 (2H, t, J = 8.1 Hz), 
2.52 (4H, s), 2.84 (2H. t, J = 8.1 Hz), 3.18 (2H, s), 6.36 
(1H, s), 7.02 (1H, d, J = 8.4 Hz), 7.39-7.56 (6H, m) , 7.66 
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(2H, d, J = 7.5 Hz) , 7.82 (1H, s) , 7.93 (2H, d, J = 7.5 Hz). 
Example 62 

5 - ( 4 -Chlorophenyl ) -N- [6- ( 1 -pyrrolidinylme thyl ) - 7 , 8 - 
5 dihydro-2-naphthalenyl ] -2-pyridinecarboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 51, using 4 ' -chloro-N- [6- 
( chloromethy 1 ) - 7 , 8 - dihydr o - 2 - naphthaleny 1 ] [ 1 , 1 9 - 

10 biphenyl] -4-carboxamide obtained in Reference Example 56 . 
X H NMR (CDC1 3 ) 6 : 1.80 (6H, s), 2.37 (2H, t, J = 8.1 Hz), 
2.52 (4H, s), 2.87 (2H, t, J = 8.1 Hz), 3.18 (2H, s), 6.37 
(1H, s), 7.03 (1H, d, J = 7.8 Hz), 7.48-7.61 (6H, m) , 8.04 
(1H, dd, J = 8.1, 2.1 Hz), 8.35 (1H, d, J = 8.1 Hz), 8.78 

15 (1H, s), 9.95 (1H, s). 

Example 63 

4 - ( 4 -Pyridinyl ) -N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 7 , 8 - 
dihydro - 2 -naphthaleny 1 ] ben z amide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 
25 NMR (CDCI3) 5: 1.79-1.83 (6H, m) , 2.35 (2H,t, J = 8.1 

Hz), 2.53 (4H, s), 2.73 (2H, t, J = 8.1 Hz), 3.18 (2H. s), 
6.36 (1H, s), 7.02 (1H, d, J = 7.8 Hz), 7.38 (1H, d, J = 
8.1 Hz), 7.48 (1H, s), 7.71-7.78 (4H, m) . 7 . 89 ( 1H, s) , 7 . 99 
(1H, d, J = 8.4 Hz), 8.32 (2H, d, J = 8.4 Hz). 




20 
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Example 64 

4 ' - Chloro - N - [ 6 - [ ( 4 - phenyl - 1 - p iper idiny 1 ) methyl ] - 7 , 8 - 
dihydro-2-naphthalenyl] [1,1' -biphenyl J -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 51 , using 4 ' -chloro-N- [6- 
( chlorome thy 1 ) - 7 , 8 - dihydro - 2 - naphthaleny 1 ] [ 1 , 1 ' - 
biphenyl] -4-carboxamide obtained in Reference Example 56. 

10 X H NMR (CDC1 3 ) 6 : 1.83-2.10 (6H, m) , 2.37 (2H, t, J = 8.1 
Hz), 2.47-2.54 (1H, m) , 2.86 (2H, t, J = 8.1 Hz), 3.03- 
3.10 (2H, m), 3.10 (2H, s), 6.37 (1H, s), 7.03 (1H, d, J 
= 8.4 Hz), 7.19-7.57 (11H, m) . 7.66 (2H, d, J = 8.4 Hz), 
7.81 (1H, s), 7.94 (2H, d, J = 8.4 Hz). 

15 Melting point: 228 - 230° C (crystallization solvent: 

tetrahydrofuran - n-hexane) 

Example 65 

4 ' -Chloro-N- [ 6- ( 4-morpholinylmethyl) -7 , 8 -dihydro- 2- 
20 naphthalenyl ] [ 1 , 1 ' -biphenyl ] -4-carboxamlde 




The titled compound was obtained by carrying out the 
same operation as in Example 51, using 4 ' -chloro-N- [6- 
( chlorome thy 1 ) - 7 , 8 - dihydro - 2 - naphthalenyl ] [ 1 , 1 9 - 
25 biphenyl] -4-carboxamide obtained in Reference Example 56. 
l H NMR (CDC1 3 ) 6 : 2.34 (2H, t, J = 7.8 Hz), 2.45 (4H, s), 
2.84 (2H, t, J = 7.8 Hz), 3.06 (2H, s), 3.73 (4H, s), 6.36 
(1H, s), 7.02 (1H, d, J = 8.1 Hz), 7.36-7.57 (6H, m) , 7.67 
(2H, d, J = 8.4 Hz), 7.80 (1H, s), 7.94 (2H, d, J = 8.4 Hz). 
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Melting point: 194 - 195° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

Example 66 

5 4 ' -Chloro-N- ( 6- [ [methyl ( 2-phenylethyl ) amino ] methyl ] - 
7 . 8 -dihydro- 2 -naphthalenyl! 1 , 1 1 -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 51 , using 4 ' -chloro-N- [ 6- 
10 (chloromethyl) -7 , 8 -dihydro- 2 -naphthalenyl] [1,1'- 

biphenyl] -4-carboxamide obtained in Reference Example 56. 
*HNMR (CDC1 3 ) 6 : 2.25-2.32 ( 2H , m) , 2 . 32 ( 3H , s ) , 2.60-2.66 
(2H. m), 2.77-2.83 (4H, m) , 3.10 (2H f s), 6.32 (1H, s), 
6.93-7.95 (16H, m) . 
15 Melting point: 173 - 175° C (crystallization solvent: 

tetrahydrofuran - n-hexane) 

Example 67 

4 ' -Chloro-N - [6 - [methylanilino) methyl] -7 , 8-dihydro-2- 
20 naphthalenyl] [1,1' - biphenyl] - 4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 51, using 4' -chloro-N- [6- 
( chloromethyl ) - 7 , 8 -dihydro- 2 -naphthalenyl ] [ 1 , 1 ' - 
25 biphenyl] -4-carboxamide obtained in Reference Example 56. 
J H NMR (CDC1 3 ) 5 : 2.20-2.30 (2H, m) , 2.25 (3H, s) , 2.85-2.90 
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(2H, m). 3.00 (2H, s), 6.30 (1H, s), 6.74-7.95 (146H, m) . 
Melting point: 177 - 179° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

5 Example 68 

4 ' - Chlor o - N - [ 6 - [ ( 4 - phenyl - 1 -piper adinyl ) methyl ] - 7 , 8 - 
dihydro - 2 - naphthaleny 1 ] [ 1 , 1 ' - biphenyl ] - 4 - carboxamide 



The titled compound was obtained by carrying out the 



10 same operation as in Example 51, using 4 ' -chloro-N-[6- 
( chlorome thyl ) - 7 , 8 - dihydro - 2 - naphthalenyl ] [ 1 , 1 * - 
biphenyl] -4 -carboxamide obtained in Reference Example 56. 
l H NMR (CDC1 3 ) 6 : 2.37 (2H, t, J = 8.1 Hz) , 2.62 (4h, S) , 



15 (1H, s), 6.85-7.95 (16H, m) . 

Melting point: 228 - 230° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

Example 69 
20 4'-Chloro-N-[6-[[ [2- 

(dimethylamino) ethyl] (me thyl) amino] me thyl] -7 , 8 -dihydro - 
2 -naphthalenyl] [ 1 , 1 ' -biphenyl] -4 -carboxamide 



25 same operation as in Example 51, using 4 ' -chloro-N- [6- 
( chlorome thy 1 ) - 7 , 8 - dihydro - 2 - naphthalenyl ] [ 1 , 1 ' - 
biphenyl] - 4 - carboxamide obtained in Reference Example 56. 
X H NMR (CDCI3) 6: 2.25 (6H, s), 2.26 (3H, s) , 2.33 (2H, t. 




2.86 (2H, t, J = 8.4 Hz) , 3.13 (2H, s) , 3.22 (4H, s) , 6.39 




The titled compound was obtained by carrying out the 



WO 01/21577 



PCT/JPOO/06375 



208 

J = 8.1 Hz). 2.44-2.50 (4H, m) , 2.84 (2H, t. J - 8.1 Hz). 
3.07 (2H. s), 6.35 (1H. s). 7.02 (1H. d. J = 8.4 Hz). 
7.37-7.57 (6H, m). 7.67 (2H. d, J = 8.1 Hz), 7.80 (1H. s). 
7.94 (2H. d. J = 8.4 Hz). 
5 Melting point: 156 - 158° C (crystallization solvent: 

tetrahydrofuran - n-hexane) 

Example 70 

4 ' -Pluoro-N- [ 6- ( 4-morpholinylmethyl) - 5.6.7.8- 
10 tetrahydro-2-naphthalenyl] [1.1' -biphenyl] -4-carboxamide 

\xxro 

H 

The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6- (4- 
morpholinylmethyl) -5 . 6 . 7 . 8-tetrahydro-2-naphthalenamine 

15 obtained in Reference Example 57. 

1 H NMR (CDClj) 6: 1.40-1.50 (1H. m) . 1.90-2.10 (2H. m) . 
2.29-2.45 (7H, m) . 2.80-2.92 (3H. m) . 3.72-3.75 (4H, m) . 
7.07-7.33 (4H. m) . 7.46 (1H, s). 7.56-7.66 (4H, m) . 7.78 
(1H. s). 7.92 (2H. d. J = 8.1 Hz). 

20 Melting point: 188 - 190' C (crystallization solvent: ethyl 

acetate) 

Example 71 

4 ' -Chloro-N- [ 6 - ( 4 -morpholinylmethyl ) - 5 , 6 . 7 . 8 - 
25 tetrahydro-2-naphthalenyl] [1,1* -biphenyl] -4-carboxamide 

0 JCCTO 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(4- 
morpholinylmethyl) -5 , 6 , 7 , 8-tetrahydro-2-naphthalenajnine 
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obtained in Reference Example 57. 

J H NMR (CDC1 3 ) 6 : 1.40-1.50 (1H, m) , 1.90-2.10 (2H, m) , 
2.32-2.45 (7H, m) , 2.80-2.90 (3H, m) , 3.70-3.80 (4H, m) , 
7.10-7.92 (12H, m). 
5 Melting point: 216 - 218° C (crystallization solvent : ethyl 

acetate) 

Example 72 

4 -Chloro-N- [ 6 - ( 4 -morpholiny line thy 1 ) -5 , 6 , 7 , 8- tetrahydro- 
10 2 - naphthaleny 1 ] - 2 - phenyl - 5 - pyr imidinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6- (4- 
morpholinylmethyl) -5 , 6,7, 8-tetrahydro-2-naphthalenamine 
15 obtained in Reference Example 57. 

NMR (CDC1 3 ) <5 : 1.40-1.50 (1H, m) , 1.95-2.05 (2H, m) , 
2.29-2.45 (7H, m) , 2.80-2.95 (3H, m) , 3.73 (4H. t, J = 4.5 
Hz). 7.10 (1H, d, J = 8.1 Hz), 7.32 (1H, d, J = 8.1 Hz), 
7.42 (1H, s), 7.49-7.56 (3H, m) , 8.25 (1H, s), 8.48 (2H, 
20 d, J = 6.6 Hz), 9.20 (1H, s) 

Example 73 

N- 1 6- ( 4 -Morpholiny lme thy 1 ) - 5 , 6 , 7 , 8-tetrahydro-2 - 
naphthaleny 1 ] - 2 - phenyl - 5 - pyr imidinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 48, using 4- 
chloro-N- [ 6 - ( 4 -morpholiny lmethyl ) - 5 , 6 , 7 , 8 - tetrahydro - 2 - 
naphthalyl] -2 -phenyl- 5 -pyr imidinecarboxamide obtained in 
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Example 72. 

*H NMR (CDC1 3 ) <5 : 1.21-1.30 (1H, m) , 1.93-2.03 (2H. m) , 2.28 
-2.44 (7H, m). 2.80-2.90 (3H, m) , 3.73 (4H, t, J = 4.8 Hz), 
7.07 (1H, d, J = 8.1 Hz), 7.26 -7.30 (1H, m) , 7.39 (1H, s), 
5 7.51-7.53 (3H, m) , 8.00 (1H, s), 8.50 (2H, dd, J = 8 ; 1 , 2.4 
Hz). 9.21 (2H, s) 

Example 74 

N - [ 6 - [ ( Die thy lamino ) methyl ] - 7 , 8 - dihydr o - 2 - naph thaleny 1 ] 
10 [1,1'- bipheny 1 ] - 4 - carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 51, using N-[6- 
( chlor ome thy 1 ) - 7 , 8 - dihydro - 2 - naph thaleny 1 ] [ 1 , 1 ' - 

15 biphenyl]- 4 -carboxamide obtained in Reference Example 58. 
X H NMR (CDCI3) 6: 1.24 (6H, t, J = 7.2 Hz), 2.33 (2H, t, 
J = 5.1 Hz), 2.53 (4H, q, J = 7.2 Hz), 2.84 (2H, t, J = 5.1 
Hz), 3.11 (2H, s), 6.36 (1H, s), 7.02 (1H, d, J = 8.1 Hz), 
7.37-7.50 (5H, m) , 7.63 (2H, d, J = 8.7 Hz), 7.71 (2H, d, 

20 J = 8.4 Hz), 7.79 (1H, s), 7.93 (2H, d, J = 8.4 Hz). 
Melting point: 153 - 155° C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

Example 75 

25 4 - ( 2 - Ben zo [ b ] fur any 1 )-N-[2-(N,N- dime thy lamino ) methyl - 6 - 



tetralinyljbenzamide 




The titled compound was obtained by carrying out the 
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same operation as in Example 4, using 6-amino-2- [ (N,N- 
dimethylamino) methyl] tetralin hydrochloride. 
Melting point: 192 - 194° C (crystallization solvent: 
tetrahydrofuran-isopropyl ether) 

5 

Example 76 

4- ( 3-Methoxybenzyloxy ) -N- [ 2 - ( N , N - dime thy lamino ) methyl - 
6 - tetralinyl ] benzamide 




10 The titled compound was obtained by carrying out the 

same operation as in Example 4, using 6-amino-2- [ (N.N- 
dimethylamino Jmethyl ] tetralin hydrochloride . 
Melting point: 102 - 104° C (crystallization solvent: 
isopropyl ether) 

15 

Example 77 

4 - ( 4 -Fluorobenzyloxy ) -N- [ 2 - ( N , N-dimethylamino ) methy- 6 - 
tetralinyl] benzamide 




20 The titled compound was obtained by carrying out the 

same operation as in Example 4, using 6-amino-2- [ (N,N- 
dimethylamino ) methyl ] tetralin hydrochloride . 
Melting point: 165 - 167° C (crystallization solvent: 
tetrahydrof uran-hexane ) 

25 

Example 78 

4 - [ 4 - ( Methylsulf anyl ) benzyloxy ]-N-[2-(N,N- 
dime thylamino ) methyl - 6 - tetralinyl ] benzamide 
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The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6-amirio-2- [ (N,N- 
dimethy lamino ) methyl ] tetralin hydrochloride . 
5 Melting point: 162 - 163° C (crystallization solvent: 

tetrahydrof uran-hexane ) 

Example 79 

4 - ( 4 - E thylbenzy loxy )-N-[2-(N,N- dime thy lamino ) methyl -6- 
1 0 tetralinyl ] benzamide 




The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6 -amino- 2- [ (N,N- 
dimethy lamino ) methyl ] tetralin hydrochloride . 
15 Melting point: 120 - 122° C (crystallization solvent: 

tetrahydrof uran-isopropyl ether) 



Example 80 

( 4 ' -Methylbiphenyl- 4 -yl ) -N- [ 2- (N,N- 
20 dime thy lamino ) methyl- 6 - tetralinyl ] carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6 -amino- 2- [ (N,N- 
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dime thy lamino ) methyl ] tetralin hydrochloride . 
Melting point: 181 - 182° C (crystallization solvent : ethyl 
acetate-hexane) 

5 Example 81 

( 2 ' , 4 ' -Dichlorobiphenyl-4-yl) -N- [2- (N,N- 
dimethylamino ) methyl - 6 - t e traliny 1 ] carboxamide 

xcrc 

H 



The titled compound was obtained by carrying out the 
10 same operation as in Example 4, using 6 -amino- 2- [ (N,N- 
dimethylamino ) methyl ] tetralin hydrochloride . 
Melting point: 188 - 189° C (crystallization solvent: 
tetrahydrof uran-hexane ) 

15 Example 82 

4 - ( 5 - Chloro - 2 - t hienyl - N- [ 2 - ( N , N - dime thy lamino ) methyl - 6 - 
tetralinyl ] benzamide 

xcrc- 

H 

CI 

The titled compound was obtained by carrying out the 
20 same operation as in Example 4, using 6 -amino- 2- (N,N- 
dlmethylamino ) methyltetraline hydrochloride . 
Melting point: 167 - 169° C (crystallization solvent : ethyl 
acetate -hexane ) 

25 Example 83 

( 3 ' -Chlorobiphenyl-4-yl) -N- [2- (N,N- 

dimethy lamino ) methyl- 6 - tetralinyl ] carboxamide 
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N 



CK 



'3 



C! 



The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6-amino-2- [ (N,N- 
dime thy lamino ) methyl ] tetralin hydrochloride . 
5 Melting point: 138 - 139 p C (crystallization solvent: 

tetrahydrofuran-isopropyl ether) 

Example 84 

( 2 ' -Chlorobiphenyl- 4 -yl)-N-[2-(N,N- 
1 0 dimethy lamino ) methyl - 6 - tetralinyl ] carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6 -amino- 2- [ (N,N- 
dimethylamino ) methyl ] tetralin hydrochloride . 
15 Melting point: 176 - 177° C (crystallization solvent: 

tetrahydrof uran-hexane ) 

Example 85 

4 ' -Methyl-N- [ 6- [N, N-dimethylamino) methyl] -7 , 8-dihydro- 
20 2-naphthalenyl] [1,1' -biphenyl] -4 -carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-[(N,N- 
dime thy lamino ) methyl] -7 , 8-dihydro-2-naphthalenamine 




H 3 C 
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obtained in Example 41-2). 

'H-NMR (CDC1 3 ) (5: 2.25 (6H,s), 2.33 (2H, t, J = 8.1 Hz), 
2.41 (3H, s), 2.84 (2H, t, J = 8.1 Hz), 2.98 (2H, s), 6.33 
(1H, s), 7.01 (1H, d, J = 7.8 Hz), 7.39 (1H, d, J = 8.4 Hz), 
5 7.48 (1H, s), 7.52 (2H, d. J = 7.8 Hz), 7.67 (2H, d, J = 
8.1 Hz), 7.84 (1H, s), 7.91 (2H, d, J * 8.1 Hz). 
Elemental analysis for C 27 H 28 N 2 0 

Calcd. : C. 81.78; H, 7.12; N. 7.06 
Found :C, 81.51; H, 7.22; N, 6.93 
10 Melting point: 195 - 196° C (crystallization solvent: ethyl 



Example 86 

4 - Cyclohexy 1 - N - [ 6 - [ ( N , N - dime thy lamino ) methyl ] - 7 , 8 - 
1 5 dihydr o - 2 - naph thaleny 1 ] ben z amide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using the 6-[(N,N- 
dime thy lamino ) methyl ] - 7 , 8 - dihydro- 2 - napht hale n amine 

20 obtained in Example 41-2). 

^-NMR (CDC1 3 ) <5 : 1.20-1.52 (4H,m), 1.71-1.96 (6H, m) , 2.25 
(6H, s), 2.33 (2H, t, J = 8.1 Hz), 2.50-2.62 (1H, m) , 2.84 
(2H, t, J = 8.1 Hz), 2.99 (2H, s), 6.33 (1H, s), 7.00 (1H, 
d, J = 7.8 Hz), 7.31 (2H, d, J = 8.1 Hz), 7.36 (1H, d, J 

25 = 7.8 Hz), 7.46 (1H, brs), 7.75 (1H, s), 7.78 <2H, d, J 
= 8.1 Hz). 

Melting point: 179 - 181° C (crystallization solvent : ethyl 



acetate-diisopropyl ether) 




acetate- diisopropyl ether) 



30 



Example 87 

6- ( 2 , 4 -Dif luorophenyl ) -N- [ 6 - [ ( 1 -pyrrolidinyl ) methyl 1 - 
7 , 8 -dihydro- 2 -napht halenyl ] nicotinamide 
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F 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
5 obtained in Reference Example 54. 

'H-NMR (CDC1 3 ) (5: 1.81 (4H, m) , 2.37 (2H, t, J = 8.1 Hz), 
2.54 (4H, m). 2.86 (2H, t, J = 8.1 Hz), 3.18 (2H, s), 6.37 
(1H, s), 6.93 (1H, m), 7.04 (2H, m) . 7.38 (1H, m) , 7.47 (1H, 
s), 7.77 (1H, s), 7.91 (1H, m) , 8.13 (1H, m) , 8.24 (1H, 
10 m), 9.16 (1H, s). 

Elemental analysis for C 27 H 26 F 2 N 3 0 
Calcd. :C, 72.79; H, 5.66; N, 9.43 
Found : C, 72.65; H, 5.52; N, 9.73 
Melting point: 169 - 170° C (crystallization solvent : ethyl 
15 acetate - diisopropyl ether) 

Example 88 

4 ' -Fluoro-N- [ 6 - [ ( N , N-dimethylamino Jmethyl 1-5,6.7,8- 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 4, using 6 -amino- 2- 1 (N,N- 
dimethylamino ) methyl ] t etralin hydrochloride . 
X H-NMR (CDC1 3 ) 5 : 1.41 (1H, m), 1.95 (2H, m), 2.25-2.45 (3H, 
25 m), 2.36 (6H, s), 2.85-2.94 (3H, m) , 7.13 (3H, m), 7.30 (1H, 
m), 7.46 (1H, s), 7.59 (2H, m) , 7.65 (2H, d, J = 8.1 Hz), 
7.74 (1H, s), 7.93 (2H, d, J = 8.1 Hz). 
Elemental analysis for C 26 H 27 FN 2 0 
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Calcd. :C, 77.58; H, 6.76; N, 6.96 



Found : C, 77.72; H, 6.49; N, 6.79 
Melting point: 184 - 186° C (crystallization solvent: ethyl 



5 

Example 89 

( + ) - 4 • . Fluoro-N- [ 6 - [ ( N , N-dimethylamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl] [ 1 , 1 ' -biphenyl] -4- 
carboxamide, and ( - ) -4 ' -f luoro-N- [6- [ (N, N- 

1 0 dime thylamino ) methyl 1-5,6,7.8- 1 et r ahydro - 2 - 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide 

Optical resolution of 4 ' -f luoro-N- [6- [ (N,N- 
dime thylamino ) methyl] -5, 6 , 7 , 8 -tetrahydro- 2- 
naphthalenyl] [ 1 , 1 ' -biphenyl] -4 -carboxamide ( 2 . 00 g) 

15 obtained in Example 88 was conducted by sample-splitting 
HPLC using a chiral column (Daicel Co. , CHIRALCEL OD 500 
mmD x 500 mmL; moving phase n-hexane:ethanol = 85:15) r to 
give (+) form (1.00 g; 99.8%ee) and (-) form (0.89 g; 
>99.9%ee) as powders. The powders obtained were 

20 respectively recrystallized using ethyl acetate - 

dlispropyl ether, to give the ( + ) form (855 mg) and (-) form 
(754 mg) of the titled compounds. The optical rotation of 
both compounds are shown below. 

(+) -4 ' -f luoro-N- [6- [ (N, N- dime thylamino) methyl] -5 , 6 , 7 , 8- 
25 tetrahydro- 2 -naphthalenyl] [1,1' -biphenyl] -4 -carboxamide 
Optical rotation: [a] D = +50. 8 e C=0.494% (methanol) 
( _ ) . 4 ' -f luoro-N- [ 6- [ ( N , N-dimethylamino ) methyl 1-5,6,7,8- 
tetrahydro- 2 -naphthalenyl] [1,1' -biphenyl ] -4 -carboxamide 
Optical rotation: [a] D = +51.2° C=0 .492% (methanol) 

30 

Example 90 

4 ' -Chloro-N- [3- [ (N, N-dimethylamino) methyl] -2H-chromen- 
7 -y 1 ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 



acetate - diisopropyl ether) 
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'3 



cr 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-[(N,N- 
dimethylamino)methyl]-2H-chromen-7 -amine obtained in 

5 Reference Example 59. 

l H-NMR (CDC1 3 ) 6 : 2.23 (6H,s), 2.97 (2H, s), 4.79 (2H,s), 
6. 30 ( 1H, s ) , 6.96 ( 1H , d, J = 8.1 Hz) # 7.13 (1H. s). 7.20 
(1H, d, J = 8.1 Hz), 7.45 (2H, d, J = 8.6 Hz), 7.56 (2H. 
d. J = 8.6 Hz), 7.66 (2H f d, J = 8.4 Hz), 7.74 (1H, brs), 

10 7.93 (2H, d, J = 8.4 Hz). 

Melting point: 199 - 208° C (crystallization solvent: 



Example 91 

15 2 ' , 4 9 -Dif luoro-N- [3- [N,N-dimethylamino)methyl] -2H- 
chromen - 7 -y 1 ] 1 1 . 1 ' - bipheny 1 ] - 4 - carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-[(N,N- 
20 dimethylamino)methyl]-2H-chromen-7 -amine obtained in 
Reference Example 59. 

X H-NMR ( CDC1 3 ) 6 : 2.23 (6H, s), 2.97 (2H, s), 4.78 (2H, s), 
6.29 (1H, s), 6.80-7.10 (2H, m) , 6.96 (1H, d f J = 8.1 Hz), 
7.13 (1H, s), 7.20 (1H, d, J = 8.1 Hz), 7.40-7.50 (1H, m) , 
25 7.62 (2H, d, J = 8.4 Hz), 7.76 (1H, brs), 7.92 (2H, d, J 
= 8.4 Hz). 

Melting point: 200 - 204° C (crystallization solvent: 



diisopropyl ether) 




dlisopropyl ether) 
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Example 92 

4 ' - Chloro -N- [6- [ ( dime thy lamino ) methyl ] - 7 . 8 - dihydro - 1 - 
naphthalenyl] [1,1' -biphenyl] -4-carboxamide 




5 0 

The titled compound was obtained in the same manner 
as in Example 1, using 6- [ ( dime thylamino) methyl] -7 , 8- 
dihydro-l-naphthalenamine obtained in Reference Example 
10 60. 

'H-NMR (CDC1 3 ) 6 : 2.34 (6H. s) , 2.36 (2H, t, J=8.1 Hz) , 2.80 
(2H, t, J=8.1 Hz), 3.00 (2H, s), 6.38 (1H, s), 6.94 (1H, 
d, J=7.8 Hz), 7.21 (1H, t, J=7.8 Hz), 7.45 (2H, d, J=8.6 
Hz) , 7.56 (2H, d, J=8.6 Hz) , 7.61 (2H, m) , 7.68 (2H, d, J=8.4 
15 Hz), 7.97 (2H, d, J=8.4 Hz). 

Melting point: 193 - 195° C (crystallization solvent : 
diisopropyl ether) 



Example 93 

20 4 ' - Chloro - N - [ 7 - [ ( dime thy lamino ) methyl ] - 5 , 6 - dihydro - 2 - 
naphthalenyl] [1,1 '-biphenyl] - 4-carboxamide 




The titled compound was obtained as a white powder by 
the same method as in Example 1, using 7- 
25 [ ( dimethylamino ) methyl ] - 5 , 6 - dihydro - 2 - naphthalenamine 
obtained in Reference Example 61. 

*H-NMR (CDC1 3 ) 6 : 2.25 (6H, s), 2.34 (2H, t, J-8.1 Hz), 2.82 
(2H, t, J=8.1 Hz), 3.00 (2H, s), 6.36 (1H, s), 7.11 (1H, 
d, J=7.5 Hz), 7.34 (1H, d, J=8.1 Hz), 7.38 (1H, s), 7.44 
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10 



15 



20 



25 



(2H, d, J=8.4 Hz), 7.56 (2H, d, J=8.4 Hz), 7.66 (2H, d, 
J=8.4 Hz), 7.78 (1H, brs), 7.97(2H, d, J=8.4 Hz). 
Melting point: 167 - 169° C (crystallization solvent : 



The titled compound was obtained as a white powder in 
the same manner as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 

'H-NMR (CDC1 3 ) 6 : 1.75-1.90 (4H, m) , 2.34 (2H, t, J=8.1Hz), 
2.45-2.60 (4H, m) , 2.85 (2H, t, J=8.1Hz), 3.18 (2H, s), 
6.36 (1H, s), 7.02 (1H, d, J=8.1 Hz), 7.27-7.55 (5H, m) , 
7.63 (2H, d, J=7.3 Hz), 7.70 (2H, d, J=8.4 Hz), 7.82 (1H, 
s), 7.94 (2H, d, J=8.1 Hz). 
Elemental analysis for C 28 H 2a N 2 0 

Calcd. :C, 82.32; H, 6.91; N, 6.86. 

Found: C, 81.99; H, 6.69; N, 6.91. 
Melting point: 176 - 177° C (crystallization solvent : 
diisopropyl ether) 

Example 95 

4 ' -Fluoro-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl ] [ 1 , 1 9 -biphenyl ] - 4 -carboxamide 



The titled compound was obtained in the same manner 
as in Example 1, using 6- ( 1-pyrrolidinylmethyl) -7 , 8- 



diisopropyl ether) 



Example 94 

N- [ 6- ( 1-Pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl] [1,1' -biphenyl] -4- carboxamide 
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dihydro-2-naphthalenamine obtained in Reference Example 



'H-NMR (CDCI3) 6 : 1.75-1.90 (4H, m) , 2.35 (2H, t, J=8 . 2 Hz) . 
2.45-2.60 (4H, m) . 2.84 (2H, t, J=8.2 Hz), 3.18 (2H, s) , 
5 6.36 (1H, s), 7.01(1H, d, J=8 . 1 Hz ) , 7 . 16 (2H, t, J=8.1 Hz), 
7.38 (1H, d, J=8.1 Hz), 7.48 (1H, brs), 7.56-7.61 (2H, m) . 
7.64 (2H, d, J=8.4 Hz), 7.83 (1H, s), 7.93 (2H, d, J=8.4 
Hz) . 

Elemental analysis for C 28 H 27 FN 2 0 
10 Calcd. :C, 78.85; H, 6.38; N, 6.57. 
Found :C, 78.75; H, 6.39; N, 6.45. 
Melting point: 189 - 192° C (crystallization solvent : 
diisopropyl ether) 

15 Example 96 

N- [ 6- ( 1-Pyrrolidinylmethyl) -5 , 6,7. 8-tetrahydro-2- 
naphthalenyl] [1,1' -biphenyl J -4-carboxamide 



20 the same manner as in Example 1, using 6-(l- 
pyrrolidinylmethyl ) -5 , 6,7, 8-tetrahydro-2- 
naphthalenamine obtained in Reference Example 55. 
'H-NMR ( CDCI3 ) 6 : 1.40-1.50 (1H, m), 1.80 (4H, m), 1.80-2.10 
(1H, m), 1.80-2.20 (8H f m) , 3.30-4.00 (3H. m) , 7.29 (1H, 

25 d, J=8.4 Hz), 7.25-7.30 (1H, m) , 7.30-7.55 (4H, m) , 6.43 
(2H, d, J=7.0 Hz). 7.70 (2H, t, J=8.4 Hz), 7.75 (1H, s), 
7.94 (2H. d, J=8.4 Hz). 
Elemental analysis for C 28 H 30 N 2 O 

Calcd. : C. 81.91; H. 7.37; N, 6.82. 

30 Found : C, 81.53; H. 7.25; N, 6.86. 

Melting point: 144 - 146° C (crystallization solvent : 



54. 




The titled compound was obtained as a white powder in 



diisopropyl ether) 
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Example 97 

4 * - Fluoro-N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 5 , 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl ] [ 1 , 1 ' -biphenyl) -4-carboxamide 

'jxro 

5 The titled compound was obtained as a white powder in 

the same manner as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -5 . 6 , 1 . 8 -tetrahydro- 2- 
naphthalenamine obtained in Reference Example 55. 
X H-NMR (CDC1 3 ) 6 : 1.40-1.50 (1H, m) . 1.80 (4H, m) , 1.80-2.10 

10 (1H, m), 1.80-2.20 (8H, m) . 3.30-4.00 (3H, m) , 7.08 (1H, 
d, J-8.1 Hz). 7.15 (2H, t, J=8.4 Hz), 7.30 (1H, d, J=8.1 
Hz), 7.44 (1H. brs). 7.56-7.61 <2H, m) . 7.62 (2H, d, J=8.1 
Hz), 7.85 (1H, s). 7.92 (2H, d, J=8.1 Hz). 
Elemental analysis for C 28 H 29 FN 2 0 

15 Calcd. :C, 78.48; H, 6.82; N, 6.54. 
Found :C, 78.18; H, 6.60; N, 6.60. 
Melting point: 185 - 189° C (crystallization solvent : 
diisopropyl ether) 

20 Example 98 

4 ' -Chloro-N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 5 . 6 , 7 , 8 - 
tetrahydro- 2 -naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4-carboxamide 

jGXO 



CI 



The titled compound was obtained as a white powder in 
25 the same manner as in Example 1. using 6-(l- 
pyrrolidinylmethyl ) - 5 . 6 . 7 . 8 - tetrahydro - 2 - 
naphthalenamine obtained in Reference Example 55. 
^-NMR (CDC1 3 ) 6 : 1.40-1.50 (1H, m) , 1.80 (4H, m) , 1.80-2.10 
(1H. m). 1.80-2.20 (8H. m) , 3.30-4.00 (3H, m) . 7.08 (1H, 
30 d, J=8.1 Hz), 7.31 (1H, d. J=8.4 Hz), 7.43 (2H. d. J=8.7 
Hz). 7.45 (1H, s). 7.54 (2H, d, J=8.7Hz). 7.64 (2H, d, J=8.4 
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Hz). 7.80 (1H, s), 7.93 (2H> d f J=8.4 Hz). 
Elemental analysis for C 28 H 29 C1N 2 0 

Calcd. :C, 75.57; H, 6-57; N, 6.30. 
Found :C, 75.26; H, 6.68; N, 6.15. 
5 Melting point: 206 - 209° C (crystallization solvent : 

diisopropyl ether) 

Example 99 

4- ( 4-Fluorophenyl) -N- [ 6- ( 1 -piper idinylme thy 1 ) -7 , 8- 
1 0 dihy dro - 2 - naph thalenyl ] - 1 - piper idinecarboxamide 



6 - ( 1 - Pyrr o lidinylme thy 1 ) - 7 , 8 - dihydr o - 2 - 
naphthalenamine obtained in Reference Example 54 (50 mg, 
0.22 rranol) and pyridine (35 mg, 0.44 mmol) were dissolved 

1 5 in tetrahydrof uran (3 ml) . Phenyl chlorocarbonate ( 38 mg , 
0.24 mol) was added to the solution under ice-cooling, which 
was stirred for 10 minutes. The reaction mixture was 
concentrated, and dimehtylsulf oxide (5 ml) was added to the 
residue. 4- ( 4-Fluorophenyl)piperidine hydrochloride (57 

20 mg, 0.26 mmol) and 4N aqueous sodium hydroxide solution 
(0.066 ml, 0.26 mmol) were added to the reaction mixture 
at room temperature while stirring, which was stirred for 
30 minutes. Ethyl acetate and water were added to the 
mixture, and extraction was conducted. The organic layer 

25 was washed with water, and concentrated. Diisopropyl 

ether was added to the residue. The crystallized product 
was collected by filtration, washed with diisopropyl ether, 
to give 4-(4-fluorophenyl)-N-[6-(l-piperidinylmethyl)- 
7 , 8-dihydro-2-naphthalenyl] -1 -piper idinecarboxamide ( 48 

30 mg) as a white powder. 

'H-NMR ( CDC1 3 ) 6 : 1.60-1.70 (2H, m), 1.79 (4H, m), 1.80-1.90 
(2H, m), 2.33 (2H, t, J=7.8 Hz), 2.51 (4H, m) , 2*60-2.70 
(1H. m), 2.80 (2H, t, J=7.8 Hz), 2.90-3.10 (2H, m) , 3.16 
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(2H, s), 4.18-4.23 (2H, m) , 6.32 (1H, s), 6.32 (1H, s) , 
6.92-7.09 (4H, m) , 7.15-7.20 (3H, m) . 

Melting point: 182 - 185° C (crystallization solvent : 
diisopropyl ether) 

Example 100 

4- ( 4-Fluorophenyl) -N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8- 
dihydro-2-naphthalenyl]-l-piperazinecarboxamide 



10 The titled compound was obtained as a white powder in 

the same manner as in Example 99, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54 and 4- 
f luorophenylpiperazine . 

15 X H-NMR (CDC1 3 ) <5 : 1.79 (4H, m) , 2.32 (2H, t, J=7.8 Hz), 
2.51(4H, m), 2.80 (2H, t, J=7.8 Hz) , 3.13-3.16 (4H, m), 3.16 
(2H # s), 3.63-3.66 (4H, m) , 6.30 (1H, s), 6.32 (1H, s), 
.6.88-7.08 (6H, m) , 7.19 (1H, s). 
Elemental analysis for C 26 H 3l FN 4 0 

20 Calcd. :C, 71.86; H, 7.19; N, 12.89. 
Found :C, 71.68; H f 7.35; N, 12.65. 

Melting point: 179 - 181° C (crystallization solvent : 
diisopropyl ether) 

25 Example 101 

N- ( 4 -Bromophenyl ) - 6 - [ ( dimethylamino ) methyl ] - 7 , 8 - 
dihydro - 2 - naph thalenecarboxamide 

s 11 :i 1 I 



0 



1) 6-Cyano-l-tetralone (1.30 g, 7.59 mmol) 
30 synthesized by a known method by documents (synthetic 
communications, 23(21) . 2965 (1993)) was dissolved in a 
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mixed solution of concentrated hydrochloric acid (10 ml) 
and acetic acid (20 ml), which was stirred at 120^C for 16 
hours. The reaction mixture was concentrated. Ethyl 
acetate and water were added to the residue , and extraction 
5 was conducted. The organic layer was washed with water, 
and concentrated. The residue was washed with ethyl 
acetate - n-hexane (1:1). to give 5-oxo-5,6,7.8- 
tetrahydro-2-naphthalenecarboxylic acid (1.10 g) as a 
white powder. 

10 ^-NMR (CDC1 3 ) (5: 2.15-2.23 (2H, m) , 2.70-2.75 (2H, m) , 
3.04-3.07 (2H, m) , 8.01-8.03 (1H, m) , 8.03 (1H, s), 8.13 
(1H, d, J=8.7 Hz). 

2 ) N - ( 4 - Bromopheny 1 ) - 5 - oxo -5,6,7,8- t e t r ahydr o - 2 - 
naphthalenecarboxamide (1.21 g) was obtained as a white 

15 powder in the same manner as in Example 1, using 5-oxo- 
5,6,7,8-tetrahydro-2-naphthalenecarboxyllc acid (1.00 g, 
5.26 mmol) obtained in 1) and 4-bromoaniline (0.90 g, 5.26 
mmol) . 

'H-NMR (CDCI3) <5 : 2.14-2.23 (2H, m) , 2.69-2.73 (2H, m) , 
20 3.03-3.07 (2H, m) , 7.48-7.58 (4H, m) , 7.71 (1H, d, J=8.1 
Hz), 7.79(1H, s), 7.86 (1H, s), 8.12 (1H, d, J=8.1 Hz). 

3 ) N - ( 4 - Br omopheny 1 ) - 5 - oxo -5,6,7,8-tet r ahydr o -2- 
naphthalenecarboxamide (1.10 g, 3.19 mmol) obtained in 2) 
was dissolved in dimethylf ormamide diethylacetal (30 ml), 

25 which was refluxed with heating for 4 hours. The 

crystallized product was collected by filtration, washed 
with ethyl acetate, to give N- ( 4 - br omopheny 1) -6- 
[ (dimethylamino)methylidene] -5-OXO-5 , 6, 7 , 8-tetrahydro- 
2 -naphthalenecarboxamide (1.21 g) as a yellow powder. 

30 'H-NMR (CDC1 3 ) 6 : 2.80-2.87 (4H, m) , 3.07 (6H, m) , 7.46-7.72 
(7H, m), 7.91 (1H, d, J=8.4 Hz), 8.53 (1H, s). 

4) Sodium triacetoxyhydroborate (398 mg, 1.87 mmol) 
was dissolved in a mixed solution of acetic acid (40 ml) 
and tetrahydrofuran (10 ml) under ice-cooling. N-(4- 

35 Bromophenyl) -6- [ (dimethylamino)methylidene] -5-oxo- 
5,6, 7, 8 -tetrahydro- 2 -naphthalenecarboxamide (500 mg. 
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1.25 mmol) obtained in 3) was added to the solution, which 
was stirred for 1 hour. The reaction mixture was 
concentrated under reduced pressure at room temperature. 
2-Propanol (50 ml) was added to the residue, and sodium 

5 borohydride (142 mg, 3.75 mmol) was further added under 
ice-cooling. After stirring for 2 hours, the reaction 
mixture was concentrated. Sodium hydrogencarbonate 
solution and ethyl acetate was added to the residue for 
liquid separation. The organic layer was concentrated. 

10 the residue was dissolved in a mixed solution of acetic 
acid (20 ml) and concentrated hydrochloric acid (20 ml), 
which was stirred at 70*0 for 5 hours . The reaction mixture 
was concentrated . 4 N aqueous sodium hydroxide solution and 
ethyl acetate were added to the residue, and extraction was 

15 conducted. The organic layer was washed with water, and 
concentrated. The residue was purified by alumina column 
chromatography (development solvent : ethyl acetate), and 
the eluent was washed with diisopropyl ether, to give the 
titled compound (234 mg) as a white powder. 

20 a H-NMR (CDC1 3 ) <5 : 2.26 (6H, s), 2.38 (2H, t, J-8.1 Hz), 2.89 
(2H, t, J=8.1 Hz), 3.02 (2H, s), 6.42 (1H, s), 7.10 (1H, 
d, J=8.6 Hz), 7.47 (2H, d, J=8.9 Hz), 7.55 (2H, d J=8.9 Hz), 
7.61 (1H, s), 7.62 (1H, d, J=6.7 Hz), 7.76 (1H, s). 
Elemental analysis for C 20 H 21 BrN 2 O 

25 Calcd. :C, 62.35; H, 5.49; N, 7.27. 
Found :C, 61.98; H, 5.43; N, 7.07. 
Melting point: 175 - 179° C (crystallization solvent : 



30 Example 102 

6 - [ ( Dime thy lamino ) methyl ] -N- ( 4 ' -f luoro [1,1' -biphenyl ] - 
4 - y 1 ) - 7 , 8 - dihy dr o - 2 - naphthalenecar boxamide 



diisopropyl ether) 
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The titled compound was obtained as a white powder, 
by the same method as in Example 16, using N-(4- 
bromopheny 1 ) - 6 - [ ( dime thy lamino ) methyl ] - 7 , 8 - dihydro - 2 - 
naphthalenecarboxamide (170 mg, 0.44 mmol) obtained in 
5 Example 101 and 4-f luorophenylboric acid (74 mg, 0.53 
mmol) . 

*H-NMR (CDC1 3 ) <5 : 2.27 (6H, s), 2.39 (2H, t, J=8.4 Hz), 
2.91(2H, t, J=8.4Hz), 3.02 (2H, s), 6.43 (1H, s), 7.09-7.16 
(3H, m) , 7.52-7.73 (8H, m) , 7.81 (1H. s). 
10 Melting point: 200 - 204° C (crystallization solvent : 



Example 103 

2 9 . 4 1 -Dif luoro-N- [ 6- ( 1-pyrrolidinylmethyl) - 7 , 8 - dihydro - 
1 5 2-naphthalenyl] [ 1 , 1 9 -biphenyl] -4-carboxamide 



The titled compound was obtained as a white powder by 
the same method as in Example 1, using 6-(l- 
pyrrolldinylmethyl ) - 7 , 8 - dihydro- 2 -naphthalenamine 
20 obtained in Reference Example 54. 

a H-NMR (CDC1 3 ) 6 : 1.75-1.90 (4H, m) , 2.36 (2H, t, J=8 . 1 Hz) , 
2.45-2.60 (4H, m) , 2.85 (2H, t, J=8.1 Hz), 3.18 (2H, s), 
6.36 (1H, s), 6.92-7.03 (3H, m) , 7.36-7.45 (2H, m), 7.48 
(1H, s), 7.62 (2H, d, J=8.4 Hz), 7.78 (1H, s), 7.94 (2H, 
25 d, J=8.4 Hz). 

Elemental analysis for C 28 H 26 F 2 N 2 0 

Calcd. : C, 75.66; H, 5.90; N, 6.30. 
Found : C, 75.36; H, 5.92; N, 6.10. 
Melting point: 165 - 167° C (crystallization solvent : 
30 diisopropyl ether) 



diisopropyl ether) 




Example 104 

N- [3- [ (Dimethylamino) methyl] -2, 3 -dihydro -1,4- 
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benzodioxin- 6 -yl ] [ 1 . 1 ' -bipheny 1 ] - 4 - carboxamide 




The titled compound was obtained as a white powder by 
the same method as in Example 1, using N,N-dimethyl-N- 
5 [ ( 7 - amino -2,3- dihydro -1,4 -benz odioxin - 2 -y 1 ) methyl ] amine 
obtained in Reference Example 62. 

^-NMR (CDC1 3 ) 6 : 2.33 (6H, s), 2.48-2.66 (2H, m) , 3.93-3.99 
(1H. m), 4.27-4.31 (2H, m) , 6.86(1H, d, J=8.6Hz), 7.03-7.07 
(1H, m), 7.31-7.32 (1H. m) , 7.37-7.49 (3H, m) , 7.62 (2H. 
10 d, J=7.0Hz), 7.68 (2H. d, J=8.4Hz), 7.76 (1H, s), 7.91 (2H, 
d, J=8.4 Hz) . 

Elemental analysis for C 24 H 2 «N 2 0 3 

Calcd. :C, 74.21; H, 6.23; N, 7.21. 
Found :C, 74.17; H, 6.23; N, 7.01. 
15 Melting point: 124 - 126° C (crystallization solvent : 



Example 105 

4 ' -Chloro-N- [ 3 - [ ( dime thy lamino ) methyl ] - 2 , 3 - dihydro - 1 , 4 
20 benzodioxin- 6 -yl] [1,1' -biphenyl] - 4-carboxamide 



The titled compound was obtained as a white powder by 
the same method as in Example 1. using N,N-dimethyl-N- 
[ ( 7 - amino -2,3- dihydro -1,4- ben z odioxin - 2 - y 1 ) methyl ] amine 

25 obtained in Reference Example 62. 

2 H-NMR ( CDCI3 ) 6 : 2.33 (6H. s), 2.50-2.67 (2H, m) , 3.94-4.01 
(1H, m), 4.28-4.31 (2H, m) , 6.86 (1H, d, J=8.7 Hz), 
7.03-7.06 (1H, m), 7.31 (1H, m) , 7.44 (2H, d, J=8.4 Hz), 
7.55 (2H, d, J=8.4 Hz), 7.65 (2H, d, J=8.1 Hz), 7.67 (1H, 

30 s), 7.91 (2H, d, J=8.1 Hz). 



diisopropyl ether) 
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Melting point: 158 - 159° C (crystallization solvent : 
diisopropyl ether) 



Example 106 

5 4 ' - Chloro - N - [ 2 - [ ( dime thy lamino ) methyl ] - 2 , 3 - dihydr o -1,4- 
benzodioxin-6-yl] [1,1' -biphenyl] -4-carboxamide 




The titled compound was obtained as a white powder by 
the same method as in Example 1, using N, N- dime thy 1-N- 
10 [ ( 6 -amino - 2 , 3 -dihydr o -1,4 -benzodioxin- 2 -yl ) methyl ] amine 
obtained in Reference Example 63. 

a H-NMR ( CDC1 3 ) 6 : 2.34 (6H, s) , 2.46-2.67 (2H, m) , 3.94-4.01 
(1H, m), 4.28-4.34 (2H, m) , 6.91 (1H, d, J=8.6 Hz), 
7.02-7.05 (1H, m), 7.30 (1H. m) . 7.44 (2H, d, J=8 . 4 Hz), 
15 7.55 (2H, d, J=8.4 Hz), 7.66 (2H, d, J=8.1 Hz), 7.70 (1H, 
s) , 7.92 (2H, d, J=8.1 Hz) . 
Elemental analysis for C 24 H 23 C1N 2 0 3 

Calcd. : C, 68.16; H, 5.48; N, 6.62. 
Found :C, 68.09; H, 5.29; N, 6.57. 
20 Melting point: 215 - 217° C (crystallization solvent : 

diisopropyl ether) 

Example 107 

2' ,4' -Difluoro-N-[2-[ (dimethylamino)methyl] -2, 3- 
25 dihydro-1 , 4 -benzodioxin- 6 -yl] [1,1' -biphenyl] -4- 
carboxamide 




The titled compound was obtained as a white powder by 
the same method as in Example 1, using N, N- dimethyl -N- 
30 [ ( 6 -amino- 2 , 3 - dihydro -1,4 -benzodioxin- 2 -yl )methyl ] amine 
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obtained in Reference Example 63. 

1 H-NMR (CDC1 3 ) 6 : 2.34 (6H, s) , 2.50-2.63 (2H, m) , 3.94-4.01 
(1H. m), 4.28-4.34 (2H, m), 6.91 (1H, d. J=8.6 Hz), 
6.91-7.03 (3H # m), 7.30 (1H, m) , 7.40-7.50 (1H, m) , 7.61 
5 (2H # d. J=8.1 Hz), 7.69 (1H, s), 7.92 (2H, d, J=8.1 Hz). 
Elemental analysis for C 24 H 22 F 2 N 2 0 3 

Calcd. :C, 67.91; H, 5.22; N, 6.60. 
Found: C, 67.75; H, 5.09; N, 6.48. 
Melting point: 209 - 210° C (crystallization solvent : 
10 diisopropyl ether) 

Example 108 

6 - ( 4 -Chlorophenyl ) -N- [ 2 - ( 1 -pyrrolidinylmethyl ) - 2 , 3 - 
dihydro - 1 , 4 -benzodioxin - 6 -y 1 ] nicotinamide 



15 




The titled compound was obtained as a white powder by 
the same method as in Example 1. using 1- [ (6-amino-2 , 3- 
dihydro -1,4- benzodioxin - 2 -yl ) methyl ] pyrrolidine 
obtained in Reference Example 64. 

20 'H-NMR (CDC1 3 ) <5 : 1.81 (4H, m) , 2.50-2.63 (4H, m) , 2.75-2.77 
(2H, m), 3.90-4.10 (1H, m) , 4.30-4.36 <2H, m), 6.91 (1H, 
d, J=8.6 Hz). 7.00-7.10 (1H, ni) , 7.26 (1H, m) , 7.48 (2H, 
d, J=8.6 Hz), 7.72 (1H, s), 7.81 (1H, d, J=7.8 Hz), 8.01 
(2H, d, J=8.6 Hz), 8.20-8*25 (1H, m) , 9.10 (1H, s). 

25 Elemental analysis for C 25 H 24 C1N 3 0 3 

Calcd. :C, 66.74; H, 5.38; N, 9.34. 
Found : C, 66.66; H, 5.46; N # 9.11. 

Melting point: 218 - 220° C (crystallization solvent : 
diisopropyl ether) 

30 

Example 109 

N- [ 3 - [ ( Dimethylamino ) methyl ] - 2H- chromen- 7 -yl ] - 4 ' - 
f luoro[ 1 , 1 ' -biphenyl] -4-carboxamide 
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• sxrc 

H 

The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-[(N,N- 
dimethylamino ) methyl ] -2H-chromen-7-amine obtained in 
5 Reference Example 59. 

*H-NMR (CDC1 3 ) 6 : 2.23 (6H, s). 2.97 (2H, s), 4.79 (2H, s) , 
6.30 (1H, s), 6.96 (1H, d, J=8.1 Hz), 7.13-7.22 (4H, m) , 
7.56-7.61(2H, m) , 7.65 (2H, d, J=8.4 Hz), 7.78 (1H, s). 
7.92 (2H, d, J=8.4 Hz) . 
10 Elemental analysis for C 25 H 23 FN 2 0 2 

Calcd. : C. 74.61; H, 5.76; N, 6.96. 
Found :C f 74.35; H, 5.68; N, 6.74. 
Melting point: 192 - 195* C (crystallization solvent : 
diisopropyl ether) 

15 

Example 110 

4 ' -Chloro-N- [ 3 - [ ( dime thy lamino) methyl ] -3 , 4-dihydro-2H- 
chromen-7-yl] [1,1' -biphenyl] -4-carboxamide 

H 

20 The titled compound was obtained by carrying out the 

same operation as in Example 1, using N- [ ( 7 -amino- 3 , 4- 
dihydro-2H-chromen- 3 -yl ) methyl ] -N , N-dimethylamine 
obtained in Reference Example 65. 

*H-NMR (CDCI3) 6 : 2.26 (6H, s) , 2.27 (3H, m) , 2.47-2.51 (1H, 
25 m), 2.83-2.89 (1H, m) , 3.82-3.86 (1H, m) , 4.28-4.32 (1H, 
m), 7.04 (1H, d, J=8.1 Hz), 7.12-7.18 (2H, m) , 7.44 (2H, 
d, J=8.4 Hz), 7.56 (2H, d, J=8.4 Hz), 7.67 (2H, d, J=8.4 
Hz), 7.71 (1H, s), 7.93 (2H, d, J=8.4 Hz). 

30 Example 111 
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4 ' - Chloro-N- [ 6 - [ ( dlmethylamino ) methyl ] - 5 -methyl- 7,8- 
dihydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 

H 

The titled compound was obtained by carrying out the 
5 same operation as in Example 1, using 6- 

[ ( dime thy lamino ) methyl ] - 5 -methyl -7.8- dihydro - 2 - 
naphthalenamine obtained in Reference Example 66. 
'H-NMR (CDC1 3 ) 6 : 2.09 (3H, s). 2.27 (6H, s), 2.31-2.37 (2H. 
m), 2.74-2.79 (2H, m) . 3.08 (2H. s), 7.27-7.30 (1H, m) , 
10 7.44-7.48 (4H, m) , 7.56 (2H, d. J=8 . 6 Hz ) . 7 . 67 (2H, d. J=8.4 
Hz). 7.79 (lH f s). 7.95 (2H, d, J=8.4 Hz). 
Elemental analysis for C 27 H„C1N 2 0 

Calcd. :C, 75.25; H # 6.31; N, 6.50. 
Found : C, 74.86; H, 6.20; N, 6.42. 
15 Melting point: 199 - 204° C (crystallization solvent : 

diisopropyl ether) 

Example 112 

4 ' -Chloro-N - [6 - [ (dlmethylamino) methyl ] -5 -ethyl- 7 ,8- 
20 dihydro- 2 -naphthalenyl] [1.1' - biphenyl ] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6- 
[ ( dlmethylamino ) methyl ] - 5 - ethyl -7.8- dihydro - 2 - 
25 naphthalenamine obtained in Reference Example 67. 

X H-NMR (CDC1 3 ) 6: 1.09 (3H, t. J=7.5 Hz). 2.27 (6H. s), 
2.31-2.37 (2H, m) , 2.60-2.63 (2H, m) . 2.71-2.76 (2H, m) , 
3.08 (2H. s), 7.31 (1H, d, J=9.2 Hz). 7.43-7.49 (4H, m) . 
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7.56 (2H. d, J=8.7 Hz). 7.67 (2H, d, J=8.6 Hz). 7.80 (1H. 

s). 7.94 (2H, d, J=8.6 Hz). 
Elemental analysis for C 2e H 29 ClN 2 0 

Calcd. :C, 75.57; H, 6.57; N, 6.30. 
5 Found :C, 75.41; H, 6.34; N f 6.23. 

Melting point: 201 - 204° C (crystallization solvent : 
diisopropyl ether) 

Example 113 

10 4 ' -Chloro-N- [ 6 - [ ( dimethylamino ) methyl ] -5-isobutyl-7 , 8- 
dihydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6- 
15 [ ( dimethylamino ) methyl ] - 5 - isobu tyl- 7,8- dihydro - 2 - 
naphthalenamine obtained in Reference Example 68. 
1 H-NMR (CDC1 3 ) 6: 0.90 (6H, d, J=6.4 Hz), 1.73-1.78 (1H, 
m), 2.23 (6H, s), 2.34 (2H, m) , 2.50 (2H, d, J=7 . 3 Hz). 
2.74 (2H, m). 3.13 (2H, s), 7.26-7.30 (1H, m) , 7.45-7.48 
20 (4H, m), 7.56 (2H. d, J=8^7 Hz), 7.67 (2H # d, J=8.4 Hz), 
7.79 (1H, s), 7.94 (2H, d, J=8.4 Hz). 
Elemental analysis for C 30 H3 3 C1N 2 0 

Calcd. :C, 76.17; H, 7.03; N, 5.92. 
Found : C, 75.91; H, 7.19; N, 5.72. 
25 Melting point: 159 - 162° C (crystallization solvent : 

diisopropyl ether) 

Example 114 

4 ' -Chloro-N- [ 5-methyl-6- ( 1-pyrrolidinylmethyl) -7 , 8- 
30 dihydro- 2 - naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 
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The titled compound was obtained by carrying out the 
same operation as in Example 1. using 5-methyl-6- (1- 
pyrrolidinylmethyl ) -7 , 8-dihydro-2-naphthalenamine 
5 obtained in Reference Example 69. 

1 H-NMR ( CDC1 3 ) <5: 1.79 (4H, m) , 2.11 (3H f s) , 2.30-2.40 
(2H, m), 2.54 (4H f m) , 2.74-2.79 (2H, m) , 3.28 (2H, s) , 
7.26-7.30 (1H, m), 7.45-7.48 (4H, m) , 7.56 (2H, d, J=8.6 
Hz), 7.67 (2H, d, J=8.4 Hz), 7.81 (1H, s). 7.95 (2H, d, 
10 J=8.4 Hz). 

Melting point: 190 - 192° C (crystallization solvent : 
diisopropyl ether) 

Example 115 

15 N- [ 5 -Methyl- 6- ( 1-pyrrolidinylmethyl) -7 . 8-dihydro-2- 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 5-methyl-6- (1- 
20 pyrrolidinylmethyl ) - 7 , 8 -dihydro- 2 -naphthalenamine 
obtained in Reference Example 69. 

'H-NMR (CDCI3) 6 : 1.78 (4H, m) . 2.10 (3H, s), 2.35-2.40 (2H, 
m), 2.53 (4H, m) . 2.70-2.78 (2H, m) , 3.28 (2H, s), 
7.26-7.28 (1H, m) , 7.40-7.50 (5H, m) , 7.62 (2H, d, J=7.0 
25 Hz), 7.70 (2H, d, J=8.4Hz), 7.87 (1H, s), 7.94 (2H, d, 
J=8.4 Hz). 

Melting point: 169 - 170° C (crystallization solvent : 
diisopropyl ether) 
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Example 116 . 

6 - ( 4 -Me thoxyphenyl )-N- [5 -methyl - 6 - ( 1 - 
pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl ] nicotinamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 5-methyl-6- (1- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example- 69. 
10 'H-NMR (CDC1 3 ) 6 : 1.78 (4H, m) . 2.09 (3H, s), 2.35-2.40 (2H, 
m), 2.53 (4H, m) . 2.70-2.77 <2H, m), 3.27 (2H, s), 3.88 
(3H. s), 7.01 (2H, d, J=8.9 Hz). 7.26 (1H, d. J=8.9 Hz), 
7.45-7.47 (2H, m) , 7.75 (1H, d, J=8.4 Hz), 7.95 (1H, s), 
8.01 (2H, d, J=8.9 Hz), 8.18-8.21 (1H, m) , 9.09 (1H, m) . 
15 Elemental analysis for C 2g H 31 N 3 0 2 

Calcd. :C, 76.79; H, 6.89; N, 9.26. 
Found : C, 76.46; H. 6.64; N, 9.09. 
Melting point: 165 - 167° C (crystallization solvent : 
diisopropyl ether) 

20 

Example 117 

4 ' -Chloro-N- [5-cyano-6- ( 1 -pyrrolidinylmethyl) -7 , 8- 
dihydro-2-naphthalenyll [1,1' -biphenyl] -4-carboxamide 



CN 




25 The titled compound was obtained as a colorless powder 

by carrying out the same operation as in Example 1, using 
6 -amino- 2 - ( 1 -pyrrolidinylmethyl ) - 3 , 4 -dihydro- 1 - 
naphthalenecarbonitrile obtained in Reference Example 70 
and 4 , -chloro[l.l' -biphenyl J -4-carboxylic acid. 
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1 H NMR (DMSO-d 6 ) 5:1.73 (4H, m) . 2.50 (4H, m) , 2.56 (2H. 
m). 2.82 (2H. m). 3.49 (2H. s). 7.32 (1H. d. J = 9.0 Hz), 
7.57 (2H. d, J = 8.4 Hz). 7.56-7.87 (6H, m) . 8.07 (2H. d, 
J = 8.4 Hz), 10.40 (1H, s). 
5 FABMS(pos) 468.2 [M+H]* 

Melting point: 191 - 192° C (crystallization solvent : 
diisopropyl ether) 

Example 118 

10 N-[5-Cyano-6-(l-pyrrolidinylmethyl)-7,8-dihydro-2- 
naphthaleny 1 ] [ 1 , 1 ' - biphenyl ] - 4 - car boxamide 

The titled compound was obtained by as a colorless 
powder carrying out the same operation as in Example 1, 
1 5 using 6 - amino - 2 - ( 1 -pyrrolidinylmethyl ) - 3 , 4 -dihydro- 1- 
naphthalenecarbonitrile obtained in Reference Example 70 
and [l,l f -biphenyl] -4 -carboxylic acid. 

*H NMR (DMSO-d 6 ) 6 : 1.81 (4H, m) , 2.62 (6H, m) . 2.88 (2H, 
m). 3.56 (2H, s) , 7.41 (2H, m) , 7.46 (3H, m) , 7.64 (2H, d. 
20 J = 6.9 Hz), 7.73 (3H, m) . 7.88 (1H, s), 7.95 (2H, d, J = 
8.1 Hz) . 

FABMS(pos) 434.2 [M+H]* 

Melting point: 168 - 170° C (crystallization solvent : 
diisopropyl ether) 

25 

Example 119 

3-Bromo-N- [ 6 - [ ( dime thy lamino) methyl ] - 5 , 6 , 7 , 8- 
tetrahydro-2-naphthalenyl]benzamide 




30 The titled compound was obtained by carrying out the 

same operation as in Example 1, using 6 -amino- 2- [ (N,N- 
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dimethylamino) methyl ]tetralin and 3-bromobenzoic acid. 
l H NMR (DMSO-d 6 ) 6: 1.31 (1H, m) , 1.89 (2H, m) . 2.17 (6H, 
s), 2.17-2.35 (3H, m) , 2.77 (3H. m), 7.04 (1H, d, J=8.4 Hz), 
7.49 (3H, m). 7.79 (1H, d, J=8.1 Hz), 7.94 (1H, d, J=7.8 
5 Hz), 8.13 (1H, s), 10.20 (1H, s). 

Example 120 

N- [ 6 - [ ( Dimethylamino ) methyl ] - 5 , 6 . 7 , 8 - tet rahydro- 2 - 
naphthaleny 1 ] [ 1 , 1 ' - bipheny 1 ] - 3 - carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 16, using 3-bromo-N- [ 6- 
[ ( dimethylamino ) methyl 1-5.6.7,8- tetrahydro- 2 - 
naphthalenyl]benzamide obtained in Example 119 and 

15 phenylboronic acid. 

X H NMR (DMS0-d 6 ) 6: 1.43 (1H, m) , 2.02 (1H, m) , 2.21 (1H, 
m), 2.42 (1H, m). 2.81 (6H, s), 2.88 (3H. m) , 3.09 (2H, m) , 
7.06 (1H, m), 7.42-7.65 (6H, m) , 7.78-7.95 (4H, m) , 8.22 
(1H, s) , 10.27 (1H, s) . 

20 FABMS(pos) 385.2 [M+H] + 

Melting point: 145 - 148° C (crystallization solvent : 



Example 121 

25 N- [ 6- [ (Dimethylamino) methyl] -5 , 6 , 7 , 8-tetrahydro-2- 
naphthalenyl ] - 2 ' , 4 9 -dif luoro [ 1 , 1 ' -biphenyl ] - 4 - 
carboxamide 



The titled compound was obtained by carrying out the 
30 same operation as in Example 1. using 6-amino-2- [ (N,N- 
dimethylamino) methyl ]tetralin and 2', 4 1 -dif luoro[ 1 , 1 1 - 



10 




ethyl acetate-diisopropyl ether) 
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biphenyl ] - 4 -carboxylic acid . 

l H NMR (CDC1 3 ) <5 : 1.41 (1H, m). 1.94 (2H, m), 2.25 (6H, s), 
2.23-2.30 (3H, m) . 2.86 <3H, m) , 6.96 (2H, m) . 7.09 (1H, 
d. J=8.1Hz). 7.30 (1H, m), 7.43 (2H, m) , 7.61 (2H. m) . 7.76 
5 (1H., s). 7.93 (2H, m). 

Melting point: 162 - 163° C (crystallization solvent : 
ethyl acetate -diisopropyl ether) 

Example 122 

10 N- 1 6- [ ( Dimethylamino ) methyl ] - 5 , 6 . 7 » 8 - te t rahydro- 2 - 
naphthalenyl - 1H - indole - 2 - carboxainide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6 -amino- 2- [ (N,N- 
15 dimethylamino) me thyl] tetralin and lH-indol- 2 -carboxylic 
acid. 

J H NMR (DMSO-d 6 ) 6 : 1.32 (1H, m) , 1.91 (2H, m) , 2.16 (6H, 
s), 2.16-2.35 (3H, m) , 2.78 (3H # m) , 7.06 (2H, m) . 7.21 (1H. 
m), 7.44 (4H f m) . 7.66 (1H. d, J=8.1 Hz), 10.05 (1H, s), 
20 11.68 (1H, s). 

FABMS(pos) 348.2 [M+H]* 

Melting point: 190 - 192° C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 



25 Example 123 

N - [ 6 - [ ( Dimethylamino ) methyl ] - 5 , 6 , 7 , 8 - tet rahydro - 2 - 
naphthalenyl] [ 1 . 1 ' -biphenyl] -4-carboxamide 

*,j00^ 




A tetrahydrofuran solution (0.146ml, 0.293mmol) of 
30 N- (6-oxo-5 , 6 , 1 , 8 -tet rahydro- 2 -naphthalenyl ) [ 1 . 1 1 - 
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biphenyl] -4 -carboxamide (10 mg, 0.029 mmol) obtained in 
Reference Example 72 and 2n dimethylamine was added to 
acetic acid- tetrahydrofuran (1:1) solution (0.5ml). which 
was stirred at 50*0 for 15 minutes. After the reaction 
5 mixture was cooled at room temperature, sodium 

triacetoxyhydroborate (31 mg. 0.146 mmol) was added, which 
was stirred at 50*C for 2 hours . 1 N Hydrochloric acid was 
added to the reaction mixture, which was washed with ethyl 
acetate. Sodium carbonate was added to the water layer to 

10 make it alkaline, then extraction was conducted using ethyl 
acetate. The extract was washed with saturated aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulfate, and then the solvent was distilled out under 
reduced pressure. The resulting residue was purified by 

15 alumina B column chromatography (development solvent ; 
ethyl acetate), to give the titled compound (1.6mg). 
*H NMR (CDC1 3 ) 6 : 1.68 (1H, m) . 2.27 (1H, m) , 2.40 (6H, s) , 
2.78 (5H, m), 7.11 (1H, d, J=8.1 Hz), 7.32-7.50 (5H, m) , 
7.62 (2H, m), 7.72 (2H, d, J=8.4 Hz), 7.78 (1H, br), 7.94 

20 (2H, d, J=8.4 Hz). 

FABMS(pos) 371.2 [M+H]+ 

Example 124 

N-[4-[ (E)-2-(4 # 5-Dihydro-lH-imidazol-2- 
25 y 1 ) e t heny 1 ] phenyl ] [ 1 , 1 • - bipheny 1 ] - 4 - carboxamide 
hydrochloride 



10.1 N Hydrogen chloride — ethanol solution (30 ml) 
was added to an ethanol suspension of N- [4- [(E) -2- 
30 cyanoethenyl] phenyl] [1,1' - bipheny 1 J - 4 - carboxamide ( 250 
mg, 0.771 mmol) obtained in Reference Example under room 
temperature, which was stirred for 16 hours. After the 




HCI 
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solvent was distilled out under reduced pressure, ethanol 
was again added to the residue, and then ethylenediamine 
(0.155 ml, 2.31 mmol) was added at room temperature, which 
was stirred for 16 hours. Sodium hydrogencarbonate 

5 solution was added to the reaction mixture, and the 
precipitated crude product was washed with water and 
chloroform. This product was dissolved in methanol. 1 
N Hydrochloric acid (4 ml) was added to the solution, and 
the solvent was distilled out under reduced pressure. 

10 Small amount of water was added to the resulting residue, 
to give the titled compound (124 mg) as a colorless powder. 
l H NMR (DMSO-d 6 , free base) <5 : 3.33 (4H, m) , 6.61 (1H, d, 
J = 16.8 Hz), 7.15 (1H, d. J = 16.8 Hz), 7.52 (5H, m) , 7.83 
(6H, m), 8.07 (2H, d, J = 8.4 Hz). 

15 Elemental analysis for C 24 H 21 N 3 0 • HC1 • 1 . 5H 2 0 
Calcd. :C, 66.89; H, 5.85; N, 9.75. 
Found :C, 67.16; H, 6.10; N, 10.03. 

Example 125 
20 N- [ 4- [ 2- ( 4 , 5-Dihydro-lH-imidazol-2- 

yDethenyl] phenyl] [ 1 , 1 1 -biphenyl] -4-carboxamide 
hydrochloride 



25 methanol suspension of N-[4-[(E)-2-(4,5-dihydro-lH- 
imidazol- 2 -yl ) ethenyl ] phenyl ] [ 1 , 1 1 -biphenyl ] - 4 - 
carboxamide hydrochloride (80 mg, 0.198 mmol) obtained in 
Example 124, which was stirred under hydrogen atmosphere 
at 60*0 for 2 hours. After a catalyst was filtered off, 

30 the solvent was distilled out under reduced pressure. 
Diethyl ether was added to the resulting residue, to give 
the titled compound (52 mg) as a colorless powder. 
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*H NMR (DMS0-d 6 ) <5 : 2.73-2.97 (4H, m) , 3.37 (4H, s) , 7.24 
(2H, d, J = 8.4 Hz), 7.46 <3H, m) , 7.76 (6H, m) , 8.08 (2H, 
d, J = 8.4 Hz) . 
FABMS(pos) 370[M+H] + 

5 

Example 126 

4 -Chloro-N- [ 2 - [ [ 6 - [ ( dimethylamino ) methyl] -7 , 8-dihydro- 
2 -naphthalenyl ] amino ] - 2-oxoethyl ]benzamide 

10 The titled compound was obtained by carrying out the 

same operation as in Example 1, using 6- [(N,N- 
dimethylamino ) methyl ] - 7 , 8 - dihy dr o - 2 - naphthalenamine 
obtained in Example 41-2) and 4 -chlorobenzoyl glycine. 
! HNMR (DMSO-d 6 ) <5 : 2.18 (6H, s), 2.21 (2H, m) , 2.71 (2H, 

15 m), 2.91 (2H. s), 4.05 (2H. d, J=5.6Hz), 6.30 (1H, s), 6.98 
(1H. d. J=8.1 Hz), 7.36 (2H, m) , 7.58 (2H, d, J=8.4 Hz), 
7.92 (2H, d, J=8.4 Hz), 8.94 (1H, t, J=5.6 Hz), 10.00 (1H, 
s). 

FABMS(pos) 398 [M+H]* 
20 Melting point: 168 - 171° C (crystallization solvent : 

diisopropyl ether) 

Example 127 

4 ' - Chloro-N- [ 4 - ( 3 - piper idinylcar bony 1) phenyl] [1,1'- 
25 biphenyl]-4-carboxamide hydrochloride * 



ci 




1) tert-Butyl 3- [ 4- [ [ ( 4 1 -chloro[ 1 , 1 ■ -biphenyl] -4- 
yl ) carbonyl ] amino ] benzoyl ] - 1 -piperidinecarboxylate was 
obtained by carrying out the same operation as in Example 
30 1, using tert- butyl 3-(4-aminobenzoyl)-l- 

piperidinecarboxylate obtained in Reference Example 77 and 
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4 1 - chloro [1,1' - biphenyl ] - 4 - carboxy lie acid . 

FABMS(pos) 519.2 [M+H]+ 

2) 4N Hydrogen chloride -ethyl acetate (1 ml) was 

added to tert-butyl 3- [4- [ [ ( 4 » -chlorol 1 , 1 9 -biphenyl] -4- 
5 yl ) carbonyl ] amino ] benzoyl ] - 1 - piper idinecarboxylate ( 100 

mg, 0 . 193 mmol) obtained in 1 ) . One hour later, the solvent 

was distilled out under reduced pressure. Diisopropyl 

ether was added to the residue, to give the titled compound 

(73.3 mg) as a colorless powder. 
10 X H NMR (DMSO-d 6 ) 6 : 1.56 (1H, m) , 1.82 (2H, m) . 2.02 (1H, 

m), 2.89 (1H, m), 3.05 (1H, m) , 3.33 (2H. m) , 3.90 (1H, m) . 

7.58 (2H, d, J=8.1Hz). 7.81 (2H, d, J=8.1Hz). 7.88 (2H. d. 

J=8.1Hz), 8.03 (4H, m), 8.11 (2H, d, J=8.1Hz), 9.04 (2H, 

br), 10.73 (1H, s). 
15 FABMS(pos) 419.2 [M+H] + 

Melting point: 222 - 225° C (decomposition) 

Example 128 

4 ' - Chloro -N- [ 4- [ hydroxy ( 3- 
20 piperidinyDmethyl] phenyl] [1,1' -biphenyl] -4 -carboxamide 
hydrochloride 



OH 



cr 




4N Hydrogen chloride — ethyl acetate (1 ml) was added 
to tert-butyl 3- [ [ 4- [ [ ( 4 1 -chlorof 1 , 1 1 -biphenyl] -4- 

25 y 1 ) carbonyl ] amino ] phenyl ] ( hydroxy ) methyl ] - 1 - 

piperidinecarboxylate (100 mg. 0.192 mmol) obtained in 
Reference Example 78. One hour later, the solvent was 
distilled out under reduced pressure. Diisopropyl ether 
was added to the residue, to give the titled compound (79.8 

30 mg) as a colorless powder. 
FABMSMS(pos) 421.2 [M+H] + 
Melting point: 195° C (decomposition) 
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Example 129 

[ 4 - [ t ( 4 1 -Chloro [ 1 , 1 1 - bipheny 1 ] - 4 - 

yl) carbonyl] amino] phenyl ] (3-piperidinyl ) methyl acetate 



Concentrated sulfuric acid (0.0562 ml) was added to 
an acetic acid solution (3.5 ml) of tert-butyl 3-[[4- 
[ [ ( 4 ' -chloro [1,1' -biphenyl ] - 4 - 
yl ) carbonyl ] amino ] phenyl ] ( hydroxy ) methyl ] - 1 - 

10 piperidinecarboxylate (366 mg, 0.702 mmol) obtained in 
Example 128 , which was stirred under room temperature for 
16 hours. Ethyl acetate was added to the reaction mixture, 
which was washed with potassium hydrogencarbonate solution 
and saturated aqueous sodium chloride solution, dried over 

15 anhydrous sodium sulfate, and then the solvent was 

distilled out under reduced pressure. The resulting oily 
substance was purified by alumina B column chromatography 
(development solvent ; ethyl acetate : methanol = 3:1). and 
powdered with diisopropyl ether, to give the titled 

20 compound (210 mg) . 

FABMS(pos) 403.2 [M+H]* 
Melting point: 200 - 203° C. 

Example 130 

25 n - [ 4 - ( 3 - Piperidinylme t hy 1 ) phenyl ] [ 1 , 1 ' - biphenyl ] - 4 - 
carboxamide hydrochloride 



4N Hydrogen chloride — ethyl acetate (2 ml) was added 
to tert-butyl 3- [4- [ ( [1 . 1 1 -biiphenyl] -4- 
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ylcarbonyl ) amino ] ben zy 1 ] - 1 - piper idinecarboxy late (100 
mg , 0.212 mmol ) obtained in Reference Example 80 . Two hours 
later, the solvent was distilled out under reduced 
pressure. Diisopropyl ether was added to the residue for 
5 powdering, to give the titled compound (79 mg). 
FABMS(pos) 371.3 [M+H]* 

Melting point: 218 - 220° C (decomposition) 
Example 131 

10 4 ' -Fluoro-N- [ 4- ( 3 - piper idiny line thy 1) phenyl ] [ 1 , 1 1 - 
biphenyl ] - 4 - carboxamide hydrochloride 

• HCI 

4N Hydrogen chloride -ethyl acetate (3 ml) was added 
to tert-butyl 3- [4- [ [ (4 ' -f luoro[ 1 , 1 • -biphenyl] -4- 

15 y 1 ) carbony 1 ] amino ] benzyl ] - 1 - piper idinecarboxylate (150 
mg, 0. 307 mmol) obtained in Reference Example 81 . Two hours 
later, the solvent was distilled out under reduced 
pressure. Diisopropyl ether was added to the residue, to 
give the titled compound (115 mg) as a colorless powder. 

20 FABMS(pos) 389.3 [M+HT 

Melting point: 205° C (decomposition) 

Example 132 

4 • -Chloro-N- [ 4 - ( 3 -piper idiny lme thy 1 ) phenyl 1 [1. 1' - 
25 biphenyl] -4 -carboxamide hydrochloride 

• HCI. 



CI 




4n Hydrogen chloride — ethyl acetate (3 ml) was added 
to tert-butyl 3- [ 4- [ [ ( 4 1 -chlorol 1 , 1 ■ -biphenyl] -4- 
yl ) carbonyl ] amino ] benzyl ] - 1 -piperidinecarboxylate (150 
30 mg, 0 . 297 mmol) obtained in Reference Example 82 . Two hours 
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later, the solvent was distilled out under reduced 
pressure. Diisopropyl ether was added to the residue, to 
give the titled compound (73.3 mg) as a colorless powder. 
FABMS(pos) 405.2 [M+H]+ 
5 Melting point: 200° C (decomposition) 

Example 133 

N - [ 7 - [ ( Dimethylamino ) methyl ] - 5 , 6 - dihydro - 3 - 
quinolinyl] [ 1 , 1 1 -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using N-[ (3-amino-5,6- 
dihydro- 7 -quinolinyl) methyl] - N,N- dime thy lamine obtained 
in Reference Example 86 and [ 1 , 1 • -biphenyl] -4 -carboxylic 
15 acid. 

*H NMR (DMS0-d 6 ) 6 : 2.16 (6H, s), 2.29 (2H, t, J=8.1Hz), 
2.84 (2H, t, J=8.1 Hz), 2.98 (2H, s), 6.40 (1H, s), 7.42 
(1H, m), 7.51 (2H, m), 7.76 (2H f d, J=7.2 Hz), 7.84 (2H, 
d, J=8.1 Hz), 7.97 (1H, s), 8.06 (2H, d, J=8.4 Hz), 8.65 
20 (1H, s), 10.39 (1H, s). 
FABMS(pos) 384.2 [M+H]+ 
Melting point: 202 - 203° C. 

Example 134 

25 4 ' - Chlor o - N - [ 7 - [ ( dimethylamino ) methyl ] - 5 , 6 - dihydro - 3 - 
quinolinyl] [1,1' -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using N- [ (3-amino-5,6- 
30 dihydro-7-quinolinyl)methyl] -N,N-dimethylamine obtained 
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in Reference Example 86 and 4 ' -chlorol 1 , 1 * -biphenyl] -4- 
carboxylic acid. 

*H NMR (DMSO-dJ 6: 2.17 (6H, s) . 2.31 (2H. t, J=8.1Hz). 
2.85 (2H. t. J=8.1 Hz), 2.99 (2H. s). 6.41 (1H. s). 7.57 
5 (2H. d. J=8.4 Hz). 7.81 (2H. d. J=8.4 Hz), 7.86 (2H, d. J=8.4 
Hz). 7.98 (1H. s). 8.08 (2H. d. J=8.4 Hz). 8.66 (1H. s). 
10.41 (1H, s). 
FABMS(pos) 418.2 [M+H]* 
Melting point: 220 - 222" C. 

10 

Example 135 

4' -Chloro-N-[6- [ (4 -methyl- l-piperazlnyl)methyl] -7. 8- 
dihydro-2-naphthalenyl] [1. 1' -biphenyl] -4-carboxamide 

H 

15 The titled compound was obtained by carrying out the 

same operation as in Example 51. using 4 ' -chloro-N- [6- 
(chloromethyl) -7, 8-dlhydro-2-naphthalenyl] [1.1'- 
blphenyl) -4-carboxamide obtained in Reference Example 56. 
1H-NMR (CDC13) 5 : 2.30 (3H. s). 2.25-2.50 (10H. m) . 2.83 

20 (2H. t. J = 8.1 Hz). 3.07 (2H. s). 6.35 (1H. s). 7.01 (1H, 
d. J = 8.1 Hz). 7.36 (1H. d. J = 7.8 Hz), 7.44 (2H. d. J 
= 8.4 Hz). 7.51 (1H. s). 7.55 (2H. d. J = 8.4 Hz), 7.66 (2H. 
d. J = 8.4 Hz). 7.84 (1H. s),.7.93 (2H. d. J = 8.4 Hz). 
Melting point: 220 - 222° C (crystallization solvent : 

25 tetrahydrofuran - n-hexane) 

Example 136 

4* -Chloro-N- [6- [ [methyl[2-(l- 

piper idinyl ) ethyl ] amino ] methyl ] - 7 . 8 - dihy dr o - 2 - 
3 0 naph thaleny 1 ] [ 1 . 1 ' - biphenyl ] - 4 - carboxamide 
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The titled compound was obtained by carrying out the 
same operation as in Example 51, using 4* -chloro-N- [6- 
( chloromethyl ) - 7 , 8-dihydro-2-naphthalenyl] [1,1'- 
5 biphenyl] -4-carboxamlde obtained in Reference Example 56. 
'H-NMR ( CDC1 3 ) 6 : 1.72-1.77 (6H, m) , 2.25-2.36 (2H, m) , 
2.27 (3H, s). 2.52-2.63 (8H. m) , 2.84 (2H, t, J = 8.0 Hz), 
3.08 (2H f s), 6.35 (1H, s), 7.01 (1H, d, J = 8.1 Hz), 7.38 
(1H, d, J = 8.1 Hz), 7.44 (2H, d, J - 8.4 Hz). 7.49 (1H, 
10 s) , 7.55 (2H, d, J = 8.4 Hz), 7.66 (2H, d, J = 8.4 Hz) , 7.83 
(1H, s), 7.93 (2H, d, J = 8.4 Hz). 

Melting point: 165 - 167° C (crystallization solvent : 
tetrahydrofuran - n-hexane) 

15 Example 137 

4 1 - Chloro-N - [ 6 - [ [ me thoxy ( methyl ) amino ] methyl ] - 7 , 8 - 
dihydro - 2-naphthalenyl ] [ 1 , 1 ■ - biphenyl ] - 4-carboxamide 




The titled compound was obtained by carrying out the 
20 same operation as in Example 51, using 4 ' -chloro-N- [ 6- 
( chloromethyl ) - 7 , 8 -dihydro- 2-naphthalenyl ] [ 1 , 1 1 - 
biphenyl] -4-carboxamide obtained in Reference Example 56. 
'H-NMR (CDCI3) 6 : 2.41 (2H, t, J = 8.1 Hz), 2.61 (3H, s), 
2.86 (2H, t, J = 8.1 Hz), 3.37 (2H, s), 3.52 (3H, s), 6.39 
25 (1H, s), 7.03 (1H, d J = 8.1 Hz), 7.36 (1H, d, J = 8.1 Hz), 
7.44 (2H, d, J = 8.4 Hz), 7.53 (1H, s), 7.55 (2H, d, J = 
8.4 Hz), 7.66 (2H, d, J - 8.4 Hz), 7.83 (1H, s), 7.93 (2H, 
d, J « 8.4 Hz). 
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Melting point: 190 - 192° C (crystallization solvent : 



Example 138 
5 4 ' -Chloro-N- [ 6- [ [ 4- ( 1- piper idinyl) - 1- 

piperidinyl ] methyl] -7 , 8-dihydro-2-naphthalenyl] 1 1 . 1 1 - 
biphenyl ] - 4 - carboxamide 




The titled compound was obtained by carrying out the 
10 same operation as in Example 51, using 4 ' -chloro-N- [ 6- 
(chloromethyl) - 7 , 8-dihydro-2-naphthalenyl] [ 1,1'- 
biphenyl] -4 -carboxamide obtained in Reference Example 56. 
a H-NMR (CDC1 3 ) <5 : 1.45-1.96 (12H, m) , 2.29-2.34 (3H, m) , 
2.57 (4H, s), 2.83 (2H, t. J = 8.1 Hz), 2.96-3.03 (4H. m) , 
15 6.32 (1H, s), 7.00 (1H, d. J = 8.1 Hz), 7.38 (1H, d, J = 
8.1 Hz), 7.44 (2H, d, J = 8.4 Hz), 7.50 (1H, s), 7.55 (2H, 
d, J = 8.4 Hz), 7.66 (2H, d. J = 8.4 Hz), 7.86 (1H, s), 7.93 
(2H, d, J = 8.4 Hz). 

Melting point: 232 - 234° C (crystallization solvent : 
20 ethyl acetate - n-hexane) 

Example 139 

6- ( 4-Fluorophenyl ) -N- [3- ( 1-pyrrolidinylmethyl ) -2H- 
chromen- 7 -yl ] nicotineamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-(l- 
pyrroidinylmethyl)-2H-chromen-7-amine obtained in 
Reference Example 87. 



ethyl acetate - n-hexane) 
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10 



15 



20 



*H-NMR (CDC1 3 ) 6 : 1.70(4H,s), 2.43 (4H. s), 3.12 (2H, s), 
4.73 (2H # s), 6.37 (1H, s), 7.03 (1H, d, J = 7.8 Hz), 
7.29-7.40 (4H, m) , 8.15 (1H, d, j » 8.4 Hz), 8.22-8.39 (3H 
, m), 9.15 (1H, s), 10.40 (1H, s) . 

Melting point: 233 - 235° C (crystallization solvent : 



Example 140 

4-Bromo-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl ] benzamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 

'H-NMR (CDCI3) 6 : 1.79 (4H, s) , 2.35 (2H, t, J = 8.1 Hz). 
2.52 (4H, s), 2.83 (2H # t, J = 8.1 Hz), 3.17 (2H, s), 6.35 
(1H, s), 6.99 (1H, d, J = 8.1 Hz), 7.34 (1H, d, J = 8.1 Hz) , 
7.43 (1H, s), 7.60 (2H, d, J = 8.4 Hz), 7.72 (2H, d, J = 
8.4 Hz) , 7.76 (1H, s) . 

Melting point: 135 - 137° C (crystallization solvent : 



Example 141 

6 - ( 4 -Methoxyphenyl ) -N- [ 3 - ( 1-pyrrolidinylmethyl ) - 2H- 
chromen- 7 -yl ] nicotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-(l- 



tetrahydrofuran - n-hexane) 




ethyl acetate - n-hexane) 
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pyrrolidinylmethyl) -2H-chromen-7-amine obtained in 
Reference Example 87. 

X H-NMR (CDC1 3 ) 6 : 1.70 (4H. s), 2.44 (4H. s), 3.12 (2H, 
s), 3.84 (3H, s), 4.73 (2H, s), 6.37 (1H, s), 7.03 (1H, d, 
5 J = 8.1 Hz), 7.09 (2H, t. J = 8.7 Hz), 7.29 (1H, d, J = 8.4 
Hz), 7.31 (1H, s). 8.07 (1H, d, J = 8.7 Hz), 8.16 (2H, d. 
J = 8.7 Hz). 8.32 (1H, d. J = 8.4 Hz). 9.12 (1H, s), 10.34 
(1H, S). 

Elemental analysis for C 27 H 27 N 3 0 3 
10 Calcd. : C, 73.45; H, 6.16; N, 9.52. 
Found :C. 73.02; H, 6.27; N. 9.33. 
Melting point: 243 - 245° C (crystallization solvent : 
tetrahydrofuran - n-hexane) 

15 Example 142 

4- ( 4-Fluorophenyl) -N- [ 3- ( 1 -pyrrolidinylmethyl ) -2H- 
chromen- 7 -yl 1 - 1 -piperidinecarboxamide 

H 

The titled compound was obtained by carrying out the 
20 same operation as in Example 99, using 3-(l- 

pyrrolidinylmethyl ) -2H-chromen-7-amine obtained in 
Reference Example 87. 

>H-NMR (CDC1 3 ) 6 : 1,69- 1.91 (8H, m) , 2.49 (4H, s). 2.70 
(1H. t. J = 12.0 Hz), 2.97 (2H, t, J = 12.0 Hz), 3.12 (2H, 
25 s), 4.19 (2H, d, J = 13.0 Hz). 4.76 (2H, s). 6.26 (1H, s), 
6.37 (1H, s). 6.82-7.03 (5H, m) . 7.16 (2H. dd, J = 5.4. 8.4 
Hz) . 

Melting point: 176 - 178° C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 

30 

Example 143 

N- [3- ( 1 -Pyrrolidinylmethyl ) -2H-chromen-7-yl] [ 1.1'- 
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biphenyl ] - 4 - carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 3-(l- 
5 pyrrolidinylmethyl)-2H-chromen-7-amine obtained in 
Reference Example 87. 

"H-NMR (CDC1 3 ) 6 : 1.79 (4H. s), 2.50 (4H, s), 3.15 (2H. 
s), 4.81 (2H, s), 6.30 (1H, s), 6.95 (1H, d, J = 8.1 Hz), 
7.13 (1H, s), 7.20 (1H, d, J = 8.1 Hz). 7.39-7.50 (3H, m) , 
10 7.61-7.70 (4H, m), 7.82 (1H, s), 7.92 (2H, d # J = 8.1 Hz). 
Melting point: 198 - 200° C (crystallization solvent : 
ethyl acetate) 

Example 144 

15 N- [ 6- [ ( N- Benzyl -N-methylamino ) methyl ] - 7 , 8 -dihydro- 2 - 
naphthalenyl ] - 4 1 - f luoro [1,1' -biphenyl ] - 4 -carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6- [ (N-benzyl-N- 
20 methylamino) methyl] -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 88. 

2 H-NMR (CDC1 3 ) 6 : 2.20 (3H, s) f 2.38 (2H. t, J = 8.1 Hz). 
2.85 (2H, t, J = 8.1 Hz), 3.09 (2H, s), 3.52 (2H, s), 6.39 
(1H, s). 7.02 (1H, d, J = 8.1 Hz), 7.13-7.66 (13H, m) , 7.84 
25 (1H, S), 7.93 (2H, d. J = 8.4 Hz). 

Melting point: 143 - 145° C (crystallization solvent : 
ethyl acetate - n-hexane) 

Example 145 

30 4 ' -Isobutyrylamino-N- [6- ( 1-pyrrolidinylmethyl ) -7 , 8 - 
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dihydro- 2 -naphthalenyl) [1. 1' -biphenyl] -4-carboxamide 




The titled compound was obtained as an amorphous 
powder by carrying out the same operation as in Example 1 , 
5 using 6- ( 1- pyrrolidiny lmethyl) -7 , 8 -dihydro- 2- 

naphthalenamine obtained in Reference Example 54. 
MS m/z 494.4 (MIT) • 

Example 146 

1 0 Ethyl 4 ■ - [ [ [ 6 - ( 1 - pyrrolidiny lmethyl ) - 7 . 8 - dihydro - 2 - 
naphthalenyl ] amino ] carbonyl ] [ 1 , 1 1 -biphenyl ] - 3 - 
carboxylate 




The titled compound was obtained a!s an amorphous 
15 powder by carrying out the same operation as in Example 1, 
using 6- ( 1-pyrrolidinylmethyl) -7 , 8- -dihydro-2- 
naphthalenamine obtained in Reference Example 54. 
MS m/z 481.4 (MH + ). 

20 Example 147 

3 - [ 4 1 - [ [ [ 6 - ( 1 - Pyrrolidiny lmethyl ) - 7 , 8 - dihydro - 2 - 
naphthalenyl ] amino ] carbonyl ] [ 1 , 1 1 - biphenyl ] - 4 - 
yl] propionic acid 




25 The titled compound was obtained as a powder by 

carrying out the same operation as in Example 1, using 



WO 01/21577 



PCT/JP00/06375 



253 

6- ( 1 -pyrrolidinylmethyl) -7 , 8- -dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. 
MS m/z 481.4 (MH*). 

5 Example 148 

4 1 -Methoxy-N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 7 , 8 - dihydro- 2 - 
naphthalenyl] 1 1.1" -biphenyl ] -4-carboxamide 




The titled compound was obtained by carrying out the 
10 same operation as in Example 1, using 6-(l- 

pyrrolidinylmethyl ) - 7 , 8 - dihydro - 2 - naphthalenamine 
obtained in Reference Example 54. 

*H-NMR (CDC1 3 ) 6 : 1.80 (4H, m) , 2.36 (2H, t, J=7.8Hz), 2.52 

<4H, m), 2.86 (2H, t, J=7.8 Hz), 3.18 (2H, s), 3.87 (3H, 
15 s), 6.36 (1H, s), 7.00-7.03 (3H, m) , 7.26 (1H, m) , 7.38 (1H, 

d, J=8.3 Hz), 7.49 (1H, s), 7.58 (2H, d, J=8.6 Hz), 7.67 

(1H, d, J=8.2 Hz), 7.78 (1H, s), 7.90 (2H, d, J=8.2 Hz). 

Elemental analysis for C 29 H 30 N 2 O 2 

Calcd. : C. 79.42; H. 6.89; N, 6.39. 
20 Found :C, 79.21; H, 6.88; N, 6.35. 

Melting point: 187-188 *C (crystallization solvent : ethyl 

acetate - diisopropyl ether) 

Example 149 

25 6 - ( 4 - Fluorophenyl ) - N - [ 6 - [ ( 1 - pyrro lidinyl ) methyl ] - 7 , 8 - 
dihydro- 2 - naphthalenyl ] nicotinamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
30 pyrrolidinylmethyl) -7 , 8 -dihydro- 2 -naphthalenamine 
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obtained in Reference Example 54. 

l H-NMR (CDC1 3 ) <5: 1.81 (4H. m) . 2.36 (2H, t. J=8.1 Hz). 
2.53 (4H, m), 2.86 (2H. t, J=8.1 Hz). 3.18 (2H. s). 6.37 
(1H. s). 7.03 (1H. d. J=7.8 Hz). 7.16-7.30 (3H. m) . 7.47 
5 (1H. s). 7.77-7.82 (2H. m) , 8.06 (2H. dd. J=8.9, 5.3 Hz), 
8.25 (1H. dd. J=8.4. 2.2 Hz). 9.11 (1H. d. J=2.0 Hz). 
Elemental analysis for C„H 26 FN 3 0 

Calcd. :C, 75.85; H. 6.13; N, 9.83. 

Found :C. 75.71; H, 5.93; N. 9.75. 
10 Melting point: : 225-227 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 

Example 150 

6 - ( 4 -Methylphenyl ) - N - ( 6 - [ ( 1 -pyrrolidlnyl ) methyl 1-7.8- 
15 dihydro-2-naphthalenyllnlcotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1. using 6-(l- 
pyrrolidinylmethyl ) - 7 . 8 - dlhydro - 2 - naphthalenamine 

20 obtained in Reference Example 54. 

l H-NMR (CDClj) 6 : 1.81 (4H. m) . 2.36 (2H. t. J=7.8 Hz) . 2.43 
(3H. s). 2.53 (4H. m) . 2.86 (2H. t. J=7.8 Hz). 3.19 (2H. 
s). 6.37 (1H. s). 7.02 (1H. d. J=8.7 Hz). 7.25-7.39 (3H. 
m). 7.47 (1H. s). 7.82 (2H. m) . 7.96 (2H. d. J=8.1 Hz). 8.23 

25 (1H. dd. J=8.1. 2.3 Hz). 9.12 (1H. d. J-2.3 Hz). 

Melting point : 235-236 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 




Example 151 

30 N - [ 6 - [ ( Dimet hy lamino ) methyl 1-7,8- dihydr o - 2 - 
naphthalenyl ] - 6 - ( 4 - f luorophenoxy ) nicotinamide 





WO 01/21577 



PCT/JPOO/06375 



255 




/XT: 
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15 



20 



25 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-1 (N.N- 
dimethy lamino ) methyl 1-7.8- dihydro- 2 - naphthalenamine 
obtained in Reference Example 41-2). 

Hl-NMR (CDC1 3 ) (5: 2.25 (6H. s) . 2.34 <2H, t. J=8.1 Hz). 
2.86 (2H, t, J-8.1 Hz). 2.99 (2H, s). 6.35 (1H, s). 7.03 
(1H. d. J=8.1 Hz). 7.17 (2H. m) . 7.26 (1H, m) . 7.39 (1H. 
d. J=8.1 Hz), 7.47 (1H. s), 7.78 (1H, d. J=7.2 Hz). 7.83 
(1H. s). 8.06 (1H. dd, J=8.4. 6.7 Hz), 8.25 (1H. d. J=6.7 
HZ). 9.12 (1H, s). 
Elemental analysis for C 25 H 24 FN 3 0 

Calcd. :C. 74.79; H, 6.03; N. 10.47. 

Found :C, 74.74; H, 5.95; N. 10.24. 
Melting point : 216-219 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

Example 152 

6- ( 2 . 4-Dif luorophenyl ) -N- [ 6- [ ( dimethy lamino ) methyl ] - 
7 , 8 -dihydro- 2 -naphthalenyl ] nicotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-[(N,N- 
dimethylamino) methyl] -7 , 8 -dihydro- 2 -naphthalenamine 
obtained in Reference Example 41-2). 

'H-NMR (CDC1 3 ) <5 : 2.25 (6H. s). 2.34 (2H. t. J=8.1 Hz). 2.85 
(2H. t, J=8.1 HZ). 3.00 (2H. s). 6.35 (1H, s). 6.90-7.06 
(3H. m). 7.39 (1H, d, J=7.8 Hz). 7.47 (1H. s) . 7.80-7.90 
(2H. m) , 8.10 (1H, dd. J=15.3. 8.8 Hz) . 8.23 (1H, dd. J=8.4. 
2.3 Hz). 9.15 (1H. d. J=1.7 Hz). 
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Elemental analysis for C 2S H 23 F 2 N 3 0 

Calcd. :C, 71.58; H, 5.53; N, 10.02. 

Found :C, 71.50; H. 5.49; N, 9.61. 
Melting point: 162-163 *C (crystallization solvent : ethyl 



Example 153 

6-Phenyl-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl ] nicotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 

15 X H-NMR ( CDC1 3 ) 6 : 1.81 (4H, m) . 2.36 (2H, t. J-8.1 Hz), 2.53 
(4H, m), 2.85 (2H, t, J=8.1 Hz). 3.18 (2H, s), 6.37 (1H, 
s). 7.02 (1H, d, J=8.1 Hz), 7.37-7.53 <5H, m) , 7.83 (1H, 
d, J=8.1 Hz) , 7.86 (1H, d. J=6.2 Hz), 8.04 (1H, s), 8.06 
(1H, d, J=1.7 Hz), 8.24 (1H, dd, J=8.4, 2.4 Hz), 9.13 (1H, 

20 d, J=2.2 Hz) . 

Elemental analysis for C 27 H 27 N 3 0 

Calcd. :C, 79.19; H, 6.65; N, 10.26. 
Found : C, 78.93; H, 6.65; N, 10.19. 
Melting point : 186-187 V, (crystallization solvent : ethyl 

25 acetate - diisopropyl ether) 

Example 154 

6- ( 4-Methoxyphenyl ) -N- [ 6- ( 1-pyrrolidinylmethyl ) -7 , 8- 
dihydro- 2 -naphthalenyl 1 nicotinamide 



5 acetate - diisopropyl ether) 
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The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 

5 1 H-NMR (CDC1 3 ) 6 : 1.80 (4H, m) . 2.36 (2H, t, J=8.1 Hz) , 2.52 
(4H, m), 2.84 (2H, t, J=8.1 Hz), 3.18 (2H, s), 3.88 (3H, 
s), 6.36 (1H, s), 7.02 (3H, m) , 7.37 (1H, d. J=7.5 Hz), 7.47 
(1H, s), 7.78 (1H, d, J=8.1 Hz), 7.79 (1H, s), 8.03 (2H, 
d, J=8.5 Hz), 8.20 (1H, d, J=8.1 Hz), 9.08 (1H, s). 

10 Melting point: : 219-220 V, (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

Example 155 

4 - ( 4 -Methylphenyl ) -N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 7 , 8 - 
15 dihydro-2-naphthalenyl] -1-piperidinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-(l- 
pyrrolidinylmethyl) - 7 , 8-dihydro-2-naphthalenamine 
20 obtained in Reference Example 54. 

X H-NMR (CDC1 3 ) 6: 1.64-1.92 (8H, m), 2.29 (2H, m) , 2.32 
(3H, s), 2.51 (4H, m), 2.64 (1H, m) , 2.80 (2H, t, J=7.8Hz), 
2.97 (2H, dd, J=13.1, 10.7 Hz), 3.15 (2H, s), 4.19 (2H, d, 
J=13.1 Hz), 6.32 (1H, s), 6.35 (1H, s), 6.42 (1H, d, J=7.8 
25 Hz), 7.06-7.20 (6H, m) 

Elemental analysis for C 2B H 35 N 3 0 • 0 . 5H 2 0 
Calcd. :C, 76.67; H, 8.27; N, 9.58. 
Found :C, 76.72; H, 8.03; N, 9.36. 
Melting point : 197-198 *C (crystallization solvent : ethyl 
30 acetate - diisopropyl ether) 

Example 156 

4 - Phenyl - N - [ 6 - ( 1 - pyrrolidinylmethyl ) - 7 , 8 - dihydro - 2 - 
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napht haleny 1 ] - 1 - piper idinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 99. using 6-(l- 
5 pyrrolidinylmethyl ) - 7 . 8 -dihydro- 2-naphthalenamine 
obtained in Reference Example 54. 

1 H-NMR (CDC1 3 ) <5 : 1.72-1.94 (8H. m) . 2.32 (2H. t. J=8.1Hz). 
2.50 <4H, m). 2.72 (1H, m) . 2.80 (2H, t, J=8.1 Hz). 2.99 
(2H. dd. J=13.4. 10.6 HZ). 3.16 (2H, s), 4.21 (2H. d. J-13.4 
10 Hz), 6.32 (1H, s), 6.34 (1H, s). 6.93 (1H. d. J=8.4 Hz). 
7.07 (1H. d. J=8.1 Hz). 7.20-7.35 (6H. m) . 
Melting point : 184-186 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

15 Example 157 

4 - ( 1 . 3-Benzodioxol- 5 -yl ) -N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 
7 . 8-dihydro-2-naphthalenyl] -1-piperidinecarboxamide 



The titled compound was obtained by carrying out the 



20 same operation as in Example 99. using 6-(l- 

pyrrolidinylmethyl) -7 . 8 -dihydro- 2-naphthalenamine 
obtained in Reference Example 54. 

^-NMR (CDC1 3 ) <5 : 1.61-1.88 (8H. m) . 2.31 (2H. t. J=8.1Hz). 
2.51 (4H. m). 2.59 (1H. m) . 2.62 (2H. t. J=8.1 Hz). 2.94 
25 (2H. dd. J-13.1. 11.2Hz). 3.15 (2H. s). 4.18 (2H. d. J=13.1 
Hz), 5.93 (2H. S), 6.31 (1H. s). 6.44 (1H, s), 6.64-6.77 
(3H. m). 6.92 (1H. d. J=8.1 Hz). 7.07 (1H. d. J=8.1 Hz). 
7.19 (1H. s), 

Meltingpoint: 149-150 t (crystallization solvent : ethyl 
30 acetate - diisopropyl ether) 
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Example 158 

4 - ( 4 - Fluoropheny 1 ) - N - [ 6 - ( 1 - pyrr olidiny lme t hy 1 ) - 7 , 8 - 
dihydro- 2 -naphthalenyl ] - 3 , 6 -dihydro- 1 ( 2H ) - 
5 pyridinecarboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
10 obtained in Reference Example 54. 

^-NMR ( CDC1 3 ) 6 : 1.79 (4H, m) , 2.32 (2H, t, J=8.1 Hz) , 2.50 
(4H, m). 2.59 (2H, brt), 2.80 (2H, t, J=8.1 Hz), 3.17 (2H, 
s), 3.74 (2H, t, J=5.7 Hz), 4.15 (2H, d, J=2:5 Hz), 6.00 
(1H, brt), 6.32 (1H, s), 6.32 (1H, s), 6.94 (1H, d, J=8.1 
15 Hz), 7.00-7.32 (6H, m) . 

Elemental analysis for C 27 H 30 FN 3 O 

Calcd. :C, 75.15; H, 7.01; N, 9.74. 
Found :C, 75.09; H, 6.93; N, 9.77. 
Melting point : 206-207 *C (crystallization solvent : ethyl 
20 acetate - diisopropyl ether) 

Example 159 

4 - ( 4 -Chlorophenyl ) -N- [ 6 - ( 1 -pyrrolidinylmethyl ) - 7 , 8 - 
dihydro - 2 - naph t halenyl ] - 3 , 6 - dihydro - 1 ( 2H ) - 
25 pyridinecarboxamide 



same operation as in Example 99, using 6-(l- 
pyrrolidinylmethyl) -7 ,8-dihydro-2-naphthalenamine 
30 obtained in Reference Example 54. 





The titled compound was obtained by carrying out the 
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'H-NMR (CDC1,) 6 : 1.79 (4H. m) . 2.32 (2H. t. J=8.1 Hz). 2.50 
(4H. m), 2.59 (2H. brt), 2.80 (2H. t. J=8.1 Hz). 3.16 (2H. 
s). 3.73 (2H. t. J=5.6 Hz). 4.15 (2H. d. J=2.8 Hz), 6.06 
(1H, brt). 6.30 (1H. s). 6.32 (1H, s). 6.93 (1H. d, J=7.8 
5 Hz). 7.09 (1H. d. J=7.8 Hz), 7.21-7.31 (5H. m) . 
Elemental analysis for C 27 H, 0 C1N 3 0 

CalCd. :C, 72.39; H, 6.75; N, 9.38. 

Found :C, 72.19; H, 6.75; N. 9.19. 
Melting point : 217-218 *C (crystallization solvent : ethyl 
10 acetate - diisopropyl ether) 

Example 160 

4 - ( 4 - Chlorophenyl ) - 4 -hydroxy -N- [6- ( 1- 
pyrrolidinylmethyl ) - 7 , 8 - dihydro - 2 - napht halenyl ] - 1 - 
1 5 piperldinecarboxamide 

H 

The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-(l- 
pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 

20 obtained in Reference Example 54. 

X H-NMR (CDC1 3 ) <5 : 1.79 (4H, m) , 1.80 (2H, m) . 2.04 (1H, dd, 
J-13.1, 10.8 Hz). 2.06 (1H, dd, J-13.1, 10.8 Hz), 2.31 (2H, 
t, J=7.8Hz), 2.50 (1H. brs), 2.51 (4H,m), 2 . 79 ( 2H , t , J-7 . 8 
Hz), 3.15 (2H, s), 3.41 (2H, dd, J=12.6, 10 . 8 Hz ) , 4 . 00 ( 2H , 

25 d, J-12.6HZ), 6.32 (1H, S), 6.37 (1H, s), 6.93 (1H, d, J-8.1 
Hz), 7.05-7.42 (6H, m) . 

Melting point: 181-182 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

30 Example 161 

4 - ( 4 -Methy lphenyl ) - N-. [ 6 - ( 1 -pyrrolidinylmethy 1 ) - 7 , 8 - 
dihydro - 2 - napht halenyl ] - 3 , 6 - dihydro - 1 ( 2H ) - 
pyridinecarboxamide 
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10 



15 



20 



.25 



The titled compound was obtained by carrying out the 



pyrrolidinylroethyl ) - 7 , 8 -dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. 

'H-NMR (CDC1,) 6 : 1.79 (4H. m) . 2.32 (2H. t, J=7.8 Hz) , 2.35 
(3H. s). 2.50 (4H, m) . 2.61 (2H, brt). 2.80 (2H # t. J=7.8 
Hz), 3.16 (2H, s), 3.73 (2H. t, J=5.7Hz). 4.15 (2H, d. J=2.8 
Hz). 6.03 (1H. s), 6.29 (1H, s). 6.32 (1H. s) , 6.93 (1H. 
d. J=8.1 Hz). 7.07-7.30 (6H, m) . 

Melting point : 199-202 *C (crystallization solvent : ethyl 
acetate - dilsopropyl ether) 

Example 162 

6 - ( 4 -Chlorophenyl ) -N- [ 6 - ( 1 -pyrr olidinylmethyl ) - 7 , 8 - 
dihydro- 2 -naphthalenyl ] nicotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl) -7 , 8 -dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. 

1 H-NMR (CDCl 3 +DMSO-dJ 6: 1.80 (4H. m) , 2.32-2.58 (6H. m) . 
2.85 (2H. t, J=8.0 Hz). 3.18 (2H. s). 6.36 (1H. s). 7.01 
(1H, d. J=8.4 HZ). 7.48 (2H. d. J=8 . 4 Hz), 7.49 (1H. m) , 
7.59 (1H. s). 7.83 (1H. d. J=8.4 Hz). 8.04 (2H. d. J=8.4 
Hz). 8.35 (1H. dd. J=8.4. 2.2 Hz). 9.25 (1H, d, J=2.2 Hz). 
9.42 (1H, s). 

Elemental analysis for C 27 H 2 iClN 3 0 
Calcd. : C, 73.04; H. 5.90; N. 9.46. 
Found :C. 73.11; H. 5.71; N. 9.20. 



same operation as in Example 99, using 6-(l- 
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Melting point : 252-253 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

Example 163 

5 N - [ 6 - [ ( Dime thy lamino ) me thy 1 ] - 7 , 8 - dihy dr o - 2 - 
naphthalenyl ] - 6 - ( 4 -methylphenyl ) nicotinamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-[(N,N- 
10 dimethylamino) methyl] -7 , 8-dihydro-2-naphthalenamlne 
obtained in Reference Example 41-2). 

X H-NMR (CDC1 3 ) 81 2.25 (6H, s), 2.34 (2H, t , J=8.1 Hz), 
2.43 (3H, s). 2.85 (2H, t, J=8.1 Hz), 2.99 (2H, s), 6.34 
(1H, s), 7.02 (1H, d. J=8.1 Hz), 7.31 (2H, d, J=8.1 Hz), 
15 7.39 (1H, d, J=8.1 Hz), 7.46 (1H, s), 7.81 (1H, d, J=8 . 4 
Hz), 7.87 (1H, s), 7.96 (2H. d, J=8.1 Hz), 8.22 (1H, dd, 
J=8.4, 2.3 Hz), 9.11 (1H, d, J=2.3 Hz). 
Melting point: 228-230 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

20 

Example 164 

6 - ( 4 - Chlor opheny 1 ) - N - [ 6 - [ ( dimethylamino ) methyl ] - 7 , 8 - 
dihydro - 2 - naphthalenyl ] nicotinamide 



same operation as in Example 1, using 6-[(N,N- 
dimethylamino)methyl) -7 , 8-dihydro-2-naphthalenamine 

obtained in Reference Example 41-2). 

X H-NMR (CDCI3) 6: 2.25 (6H. s), 2.35 (2H, t, J-8.1HZ), 2.86 
30 (2H, t, J=8.1 Hz), 2.99 (2H, s). 6.35 (1H, s), 7.04 (1H. 





25 



The titled compound was obtained by carrying out the 
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a, J=8.1 Hz). 7.40 (1H. d, J=8.4 Hz), 7.49 (1H, brs). 7.49 
(2H, d, J=8.4 Hz). 7.78 (1H, s), 7.84 (1H, d. J=8.4 Hz). 
8.02 (2H. d. J=8.4Hz), 8.26 (1H. dd. J=8.1, 2.2 Hz). 9.13 
(1H. d. J=2.2 Hz). 
5 Elemental analysis for C 25 H 24 C1N 3 0 

Calcd. : C. 71.85; H. 5.79; N. 10.05. 

Found : C, 71.88; H. 5.67; N, 9.86. 
Melting point: : 248-249 V, (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

10 

Example 165 

4- ( 4-Chlorophenyl) -N- [ 6- ( 1-pyrrolidinylmethyl) -7,8- 
dihydro - 2 - naph thalenyl ] - 1 - piper idinecarboxamide 




15 The titled compound was obtained by carrying out the 

same operation as in Example 99. using 6-(l- 
pyrrolidinylmethyl ) - 7 . 8-dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. 

2 H-NMR (CDC1 3 ) <5 : 1.66-1.91 (8H, m) . 2.32 (2H. t. J=8.1 Hz) , 
20 2.50 (4H, m). 2.70 (1H. m) . 2.80 (2H, t. J=8.1 Hz), 2.98 

(2H. dd, J=13.7. 12.0Hz), 3.16 (2H, s). 4.20 (2H. d, J=13.7 

Hz). 6.32 (1H. s), 6.32 (1H, s), 6.93 (1H, d, J=8.1 Hz), 

7.05-7.30 (6H. m) . 

Elemental analysis for C 27 H 32 C1N 3 0 
25 Calcd. : C, 72.06; H, 7.17; N. 9.34. 
Found : C, 72.08; H, 7.23; N, 9.15. 

Melting point: 194-195 *C (crystallization solvent : ethyl 

acetate - diisopropyl ether) 

30 Example 166 

N - [ 6 - [ ( Dime thy lamino ) methyl ] - 7 . 8 - dihy dr o - 2 - 
naphthaleny 1 ] - 4 - ( 4 - f luoropheny 1 ) - 1 - 
piperidinecarboxamide 
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F* 



The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-[(N,N- 
dimethylamino) methyl] -7 , 8-dihydro-2-naphthalenamine 

5 obtained in Reference Example 41-2). 

l H-NMR (CDC1 3 ) 5: 1.65-1.75 (2H, m) , 1.89 (2H, d, J=11.4 
Hz), 2.23 (6H, s), 2.30 (2H. t, J=8.1 Hz), 2.70 (1H. m) , 
2.80 (2H, t, J=8.1 Hz), 2.94-3.01 (4H, m) . 4.20 (2H, d, 
J=13.4Hz), 6.30 (1H, s), 6.35 (1H, s), 6.92-7.20 (7H, m) . 

10 Melting point: 187-188 °C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

Example 167 

N- [ 6 - [ ( Dime thy lamino ) methyl ) - 7 , 8 - dihydro - 2 - 
1 5 naphthalenyl ] - 4 - ( 4 -methylphenyl ) - 1 - 
piperidinecarboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-[(N,N- 
20 dimethylamino)methyl]-7,8-dihydro-2-naphthalenamine 
obtained in Reference Example 41-2). 

^-NMR (CDCI3) <5: 1.66-1.74 (2H, m) , 1.89 (2H, d, J-11.7 
Hz), 2.28 (6H, s), 2.30 (2H, t, J=8.1 Hz), 2.38 (3H, s), 
2.68 (1H, m), 2.80 (2H, t, J=8.1 Hz), 2.94-3.02 (4H, m) , 
25 4.19 (2H, d, J-12.8HS). 6.30 (1H, s), 6.35 (1H, s), 6.93 
(1H, d, J=8.1 Hz), 7.07-7.20 (6H, m) . 
Elemental analysis for C 26 H 33 N 3 0 • 0 . 5H 2 0 
Calcd. :C, 75.69; H, 8.31; N, 10.18 
Found :C, 75.44; H, 8.16; N, 10.05 
30 Melting point : 200-202 *C (crystallization solvent : ethyl 





# 
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acetate - diisopropyl ether) 
Example 168 

N- [ 6 - [ ( Dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - t et rahydro -2- 
5 naphthalenyl] [1.1' -biphenyl] -2-carboxamide 
hydrochloride 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-amino-2- [ (N,N- 

1 0 dimet hy lamino ) methyl ] tetralin hydrochloride . 

'H-NMR (DMSO-d 6 ) 6: 1.39 <1H, m) , 1.99 (1H. m) . 2,17 (1H, 
m). 2.42 (1H, dd, J=16.2, 10.1 Hz), 2.78 (6H, s), 2.88 (1H, 
dd. J=16.2, 4.5 Hz). 3.06 (2H, t, J«5.7 Hz), 3.38 (2H. s), 
6.94-7.62 (11H, m) , 7.64 (1H, d. J=1.7Hz), 10.11 (1H. brs). 

15 10.18 (lH.s). 

Melting point: 196-197 *C (crystallization solvent : 
methanol - ethyl acetate) 

Example 169 

20 N- f 6- [ ( Dime thy lamino ) methyl ] -5 , 6 , 7 , 8 - tet rahydro -2 - 

naphthalenyl ] -4 ■ -f luoro [ 1 , 1 1 -biphenyl] - 4-carboxamide 
hydrochloride 



25 5.6.7 . 8-tetrahydro- 2 -naphthalenyl] [1,1' -biphenyl ] -4- 
carboxamide synthesized in Example 42 was dissolved in 
ethyl acetate. An excess amount of 4N hydrochloric 
acid-ethyl acetate solution was added to the solution, 
which was concentrated under reduced pressure. The 

30 resulting residue was recrystallized from methanol - ethyl 





4' -Fluoro-N -[6-[ (N.N- dimet hy lamino) methyl]- 
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10 



15 



20 



25 



acetate, to give the titled compound. 

*H-NMR (DMSO-dJ 6: 1.43 (1H, m) , 2.06 (1H, m) , 2.21 (1H, 
m), 2.45 (1H, m), 2.79 (6H, s) # 2.92 (1H. dd, J=16.2, 4.2 
Hz), 3.08 (2H. d. J=6.4Hz), 3.33 (2H, s), 7.05 (1H, d, J=8.4 
Hz), 7.34 (2H, dd, J=8.9, 8.9 Hz), 7-53 (1H, d, J=8.4 Hz), 
7.59 (1H, s), 7.80 (4H, m) , 8.06 (2H, d, J=8.1 Hz). 10.02 
(1H, s), 10.03 (1H, brs). 

Melting point: : 240-245 *C (crystallization solvent: 
methanol - ethyl acetate) 

Example 170 

6- ( 4 -Fluorophenyl ) -N- [6 - ( 1-pyrrolidinylmethyl) -7 , 8- 
dihydro- 2 -naphthalenyl ] nicotinamide hydrochloride 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl ) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 

1 H-NMR (DMSO-d 6 ) 5: 1.70 (4H, m) , 2.26 (2H, t, J-8.1 Hz), 
2.44 (4H, m), 2.76 (2H, t, J=8.1 Hz), 3.12 (2H, s), 3.34 
(1H, s), 6.36 (1H, s), 7.03 (1H, d, J=7.8 Hz), 7.37 (2H, 
dd, J=8.4, 7.0 Hz), 7.57 (1H, d, J=8.4 Hz), 7.59 (1H, s) , 
8.13-8.42 (4H, m) , 9.19 (1H, s), 10.43 (lH,s). 
Melting point: 229-231 *C (crystallization solvent: 
methanol - ethyl acetate) 

Example 171 

6- ( 4 -Fluorophenyl ) -N- [ 6- ( 1-pyrrolidinylmethyl ) -7 . 8- 
dihydro- 2 -naphthalenyl ] nicotinamide dihydrochloride 
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The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-(l- 
pyrrolidinylmethyl ) - 7 , 8-dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. ^ 
5 *H-NMR (DMSO-d 6 ) 6: 2.00 (4H, m) , 2.45 (4H, m) , 2.83 (2H, 
t, J=8.1 Hz), 3.05 (2H, m) , 3.47 (2H, m) , 3.88 (1H, s), 6.69 
(1H, S), 7.13 (1H, d, J=8.1Hz), 7.38 (2H, dd, J=8.9, 8.6 
Hz), 7.64 (1H, d, J=10.6 Hz), 7.66 (1H, s), 8.14-8.42 (4H, 
m), 9.19 (1H, s), 10.52 (1H, s), 10.60 (lH,brs). 
.10 Melting point: 245-248 *C (crystallization solvent: 
methanol - ethyl acetate) 

Example 172 

N- [ 6- [ ( Dime thy lnitroyl ) methyl ] - 5 , 6 , 7 , 8 - tetrahydro - 2 - 
1 5 naphthalenyl ] -4 ' -f luoro [ 1 , 1 9 -biphenyl] -4-carboxamide 3- 
chlorobenzoate 



4 9 -FluoroN - [ 6 - [ ( N , N - dime thylamino ) methyl ] - 
5,6,7 , 8- tetrahydro -2 -naphthalenyl] [1,1' -biphenyl] -4- 

20 carboxamide (100 mg) obtained in Example 42 was dissolved 
in acetone (10 ml), which was stirred under ice-cooling. 

3-Chloroperbenzoic acid (purity : 50%) (86 mg) was added 
to the solution, which was stirred under ice-cooling for 
1 hour. The reaction mixture was concentrated under 

25 reduced pressure, and the residue was washed with 

diisopropyl ether, to give the titled compound (158 mg). 
'H-NMR (DMSO-d 6 ) <5 : 1.57 (1H, m) , 2.07 (1H, m) , 2.61 (1H, 
m), 2.82 (2H, m) , 3.04 (1H. m) , 3.33 (1H, m) , 3.48 (6H, s), 
3.56-3.67 (2H, m) , 6.55 (1H, s), 7.03 (1H, d, J=8.4 Hz), 

30 7.30-7.56 (6H, m) , 7.78-7.85 (6H, m) , 8.04 (2H, d, J=8.4 
Hz), 10.17 (1H, s). 




o 
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FABMS(pos) 419.1 [M+H]+ 
Example 173 

N- [ 6 - [ ( Dimethylamino ) methyl 1-5,6.7.8- t et rahydro - 2 - 
5 naphthalenyl ] [ 1 . 1 » -biphenyl ] - 4 - sulfonamide 
hydrochloride 




6-[(N, N-Dimethylamino)methyl]-7.8-dlhydro-2- 
naphthalenamine (200 mg, 0.72 mmol) obtained in Example 

10 41-2) was dissolved in acetonitrile (30 ml). 

Triethylamine (0.401 ml, 2.88 mmol) and [1,1'- 
biphenyl]-4-sulfonylchloride (200 mg. 0.79 mmol) were 
added to the solution under ice-cooling, which was stirred 
for 3 hours . The reaction mixture was concentrated. Ethyl 

15 acetate and water were added to the residue, and extraction 
was conducted. The ethyl acetate layer was concentrated, 
and the residue was purified by alumina column 
chromatography (development solvent ; ethyl acetate :n- 
hexane =33:67). 4N Hydrogen chloride -ethyl acetate 

20 solution was added to the resulting oily substance, which 
was concentrated. The residue was recrystalllzed from 
methanol - ethyl acetate, to give the titled compound (194 
mg) . 

'H-NMR (DMSO-d 6 ) 6: 1.32 (1H. m) , 1.96 (1H, m) , 2.11 (1H, 
25 m). 2.35 (1H. d. J=15.9. 10.0 Hz), 2.74 (2H. m) , 2.78 (7H, 
m). 3.02 (2H, m), 6.89 (2H. d. J=10.6 Hz). 6.91 (1H. m) , 
7.40-7.51 (3H, m), 7.70 (2H. d. J=6 . 7 Hz). 7.85 (4H. m) , 
9.92 (1H, brs), 1Q.23 (1H, s). 

Melting point: 168-170 (crystallization solvent : 

30 methanol - ethyl acetate) 
FABMS(pos) 421.1 [M+H]+ 
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Example 174 

4 ' - Chloro -N - [ 4 - ( 4 - piper idininy 1 ) phenyl ] [ 1 . 1 ' - 
bipheny 1 ] - 4 - carboxamide 

5 The titled compound was obtained as a colorless powder 

by carrying out the same operation as in Example 127-2), 
using 4 9 -chloro - N - [ 4 - ( 4 -piperidininyl ) phenyl ] [ 1 , 1 ' - 
biphenyl] -4 -carboxamide obtained in Reference Example 89. 
X H-NMR (CDC1 3 + DMSO-d 6 ) 5: 1.40-1.90 (4H, m) , 2.60-2.90 
10 (3H f m). 3.18-3.28 (2H, m) , 7.19 (2H, d, J=8.1 Hz), 7.49 
(2H, d, J=7.0 Hz), 7.67-7.75 (6H, m) . 8.07-8.10 (3H. m) , 
10.16 (1H, s). 

Melting point: 276-281 *C (decomposition) ( 
crystallization solvent : ethyl acetate) 

15 

Example 175 

4 ' -Chloro -N - [ 4- ( l-methy!4 -piperidininyl ) phenyl] [1,1'- 
biphenyl ] - 4 - carboxamide 

°-<yoh-<xy-»> . 

20 A mixture of 4' -chloro-N-[4-(4- 

piperidininyl ) phenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 
(0.17 g) obtained in Example 174, 37% aqueous formaldehyde 
solution (0.05 ml) and formic acid (0.5 ml) was heated at 
100*C for 4 hours. The reaction mixture was cooled to room 

25 temperature . Water was added to the mixture , which was made 
alkaline with 8N aqueous sodium hydroxide solution, and 
extracted with ethyl acetate - tetrahydrof uran (1:1) mixed 
solution. The extract was washed with saturated aqueous 
sodium chloride solution, dried over anhydrous magnesium 

30 sulfate, and then the solvent was distilled out under 
reduced pressure. The resulting solid was washed with 
ethyl acetate, dried under reduced pressure, to give the 
titled compound (90 mg). 

^-NMR (CDC1 3 + DMSO-d 6 ) 5 : 1.55-1.80 (2H, m) , 1.90-2.10 
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(2H, m), 2.22 (3H. s), 2.30-2.45 (1H, m) , 2.80-3.20 (4H, 
m), 7.11 (2H. d, J=8.1Hz), 7.36 (2H, d, J=8.1Hz), 7.50-7.63 
(6H, m), 7.97 (2H. d, J=8.4 Hz), 9.79 (1H, s). 
Melting point: 273-277 "C (decomposition) (Washing 



N,N-Dimethylethylenediamine (0.64 ml), WSC (1.31 g) , 
HOBt (1.05 g), and triethylamine (2.4 ml) were added to a 
tetrahydrofuran (50 ml) solution of 2- [4- 
[ [(benzyloxy)carbonyl] amino] phenyl] acetic acid (1.5 g) 
15 obtained in Reference Example 90. After stirring for 20 
hours, the reaction mixture was poured into water, and 
extraction was conducted using ethyl acetate. The organic 
layer was washed with water, saturated aqueous sodium 
bicarbonate solution, and saturated aqueous sodium 
20 chloride solution, dried and then concentrated. The 

residue was recrystallized from ethyl acetate - hexane, to 
give the titled compound (1.72 g). 
Melting point: 126-127 *C . 

25 Example 177 

N-[4-[2-[[2-( Dimethylamino ) ethyl ] amino ] - 2 - 
oxoethyl ] phenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 
hydrochloride 



5 solvent : ethyl acetate) 



Example 176 

Benzyl 4 - [ 2 - [ [ 2 - ( dimethylamino ) ethyl ] amino ] - 2 - 
oxoethyl ] phenylcarbamate 



10 





£ N JCOT 




• HCI 



30 



Oxalyl chloride (0.56 ml) was added dropwlse to a 
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tetrahydrofuran (45 ml) solution of 4-biphenylcarboxylic 
acid (1.01 g) under ice -cooling. 9 drops of DMF was added 
to the mixture , and the temperature of the mixture was 
raised to room temperature, which was stirred for 40 
5 minutes . The reaction mixture was concentrated and dried. 
A tetrahydrofuran (50 ml) solution of the residue was added 
dropwise to a tetrahydrofuran (45 ml) solution of 2- (4- 
aminophenyl ) -N- [ 2- ( dimethylamino ) ethyl ] acet amide (939 
mg) obtained in Reference Example 91 under ice-cooling. 

10 Then the temperature of the reaction mixture was raised 
to room temperature , which was stirred for 2 hours. 
Saturated aqueous sodium bicarbonate solution was added to 
the reaction mixture, and extraction was conducted using 
ethyl acetate. The organic layer was washed with water and 

15 saturated aqueous sodium chloride solution, dried over 
sodium sulfate, and then concentrated. The residue was 
dissolved in tetrahydrofuran. 4N Hydrochloric acid-ethyl 
acetate was added to the solution, which was concentrated. 
The residue was recrystallized from methanol - 

20 diisopropyl ether, to give the titled compound (750 mg) . 
Melting point: 216-217 *C . 

The above N-[4-[2- [ [2- (dimethylamino ) ethyl] amino ] - 
2 -oxoethyl] phenyl] [ 1 , 1 " -biphenyl] -4-carboxy amide 
hydrochloride (100 mg) was dissolved in saturated aqueous 

25 sodium bicarbonate solution, and extraction was conducted 
using tetrahydrofuran-ethyl acetate (1:1). The organic 
layer was washed with saturated aqueous sodium chloride 
solution, dried over sodium sulfate, and then concentrated . 
The residue was recrystallized from methanol - diisopropyl 

30 ether, to give a free base form (56 mg) of the titled 
compound • 

Melting point: 228-229 *C. 
Example 178 

35 Benzyl 4-[ [4-[2-[ [ 2- ( dimethylamino )ethyl] amino] -2- 
oxoethyl ] anilino ] carbonyl ] - 1 -piperidinecarboxylate 
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O 

2 - ( 4 - Aminophenyl )-N-[2- 
( dimethylamino) ethyl ]acet amide (221 mg), WSC (249 mg) , 
1-hydroxybenzotriazole (199 mg), triethylamlne (0.4 ml), 

5 and dimethylaminopyrldine (244 mg) were added to a 
tetrahydrofuran (10 ml) solution of 1- 
[ (benzyloxy)carbonyl]-4-piperidinecarboxylic acid (290 
mg) , which was stirred for 20 hours. The reaction mixture 
was poured into water, and extraction was conducted using 

10 ethyl acetate. The organic layer was washed with water, 
saturated aqueous sodium bicarbonate solution, and 
saturated aqueous sodium chloride solution, dried over 
sodium sulfate, and then concentrated. The residue was 
recrystallized from methanol - dlisopropyl ether, to give 

15 the titled compound (230 mg). 
Melting point: 169-170 V. 

Example 179 

N-[4-[2-[ [2-( Dimethylamino ) ethyl ] amino ] -2- 
20 oxoethyl]phenyl]-3-[3-(2-naphthyl)-l,2,4-oxadiazol-5- 

y 1 ] propanamide 



2 - ( 4 -Aminophenyl ) -N- [ 2 - 

(dimethylamino) ethyl lacetamide (221 mg) , WSC (249 mg), 

25 1-hydroxybenzotrizole (199 mg), triethylamlne (0.4 ml), 

and dimethylaminopyrldine (244 mg) were added to a DMF (5 

ml) solution of 3-[3-(2-naphthyl)-l,2,4-oxadiazol-5- 

yl]propionic acid (268 mg) , which was stirred for 5 hours. 

The reaction mixture was poured into water, and extraction 
* 

30 was conducted using ethyl acetate. The organic layer was 
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washed with water, saturated aqueous sodium bicarbonate 



solution, and saturated aqueous sodium chloride solution, 
dried over sodium sulfate, and then concentrated. The 
residue was recrystallized from methanol, to give the 
5 titled compound (166 mg) . 
Melting point: 173-174 *C . 

Example 180 

N-[4-{2-[[2-( Dime thy lamino ) ethyl ] amino ] -2- 
1 0 oxoethyl ] phenyl ] - 2 - ( 4 - ni trophenyl ) acet amide 



2- ( 4-Aminophenyl) -N- [ 2- 
( dimethylamino) ethyl ]acetamide (221 mg) , WSC (free form : 
0.23 ml), 1-hydroxybenzotriazole (199 mg) , and 

15 dimethylaminopyridine (244 mg) were added to a DMF (5 ml) 
solution of 4-nitrophenylacetic acid (181 mg), which was 
stirred for 4 hours . The reaction mixture was poured into 
water, and extraction was conducted using ethyl acetate. 
The organic layer was washed with water, saturated aqueous 

20 sodium bicarbonate solution, and saturated aqueous sodium 
chloride solution, dried over sodium sulfate, and then 
concentrated. The residue was recrystallized from 
methanol, to give the titled compound (80 mg). 
Melting point: 160-162 *C . 

25 

Example 181 

(E)-N-[4-[2-[[2-( Dimethylamino ) ethyl ] amino ] - 2 - 
oxoethyl ] phenyl ] - 3 - [ 4 - ( 4 -methoxyphenoxy ) phenyl ] - 2 - 
propanamide 




2 - ( 4 - Aminophenyl ) -N - [ 2 - 
(dimethylamino) ethyl ]acetamide (221 mg) , WSC (free form : 



H 
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0.23 ml). 1-hydroxybenzotriazole (199 mg), triethylamine 
(0.14 ml) and dimethylaminopyridine (122 mg) were added to 
a DMF (5 ml) solution of (E)-3-[4-(4- 

methoxyphenoxy ) phenyl] -2 -propenoic acid (270 mg), which 
5 was stirred for 24 hours. The reaction mixture was poured 
into water, and extraction was conducted us'ing ethyl 
acetate - tetrahydrofuran (1:1). The organic layer was 
washed with water, saturated aqueous sodium bicarbonate 
solution, and saturated aqueous sodium chloride solution, 
10 dried over sodium sulfate, and then concentrated. The 
resulting crude crystals were washed with diisopropyl 
ether, to give the titled compound (227 mg). 
Melting point: 175-177 *C (decomposition). 

15 Compounds described in the following Example 182 to 

198 were produced in the same manner as in Example 181. 
Example 182 

4-[3-(l-Benzofuran-2-yl)-l,2,4-oxadiazol-5-yl]-N-[4-[2- 
[ [ 2 - ( dimethylamino ) ethyl ] amino ] - 2 - 
20 oxoethyl] phenyl] but anamide 




Melting point: 161-163 *C . 

Washing solvent : diisopropyl ether. 

25 Example 183 

N-[4-[2-[[2-( Dimethylamino ) ethyl ] amino ] - 2 - 

oxoethyl ] phenyl ] - 3 -methoxy- 4 - ( 2 - 

quinolinylme thoxy ) ben z amide 

H 

30 Melting point: 209-210 *C (decomposition). 
Washing solvent : diisopropyl ether. 




# 
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Example 184 

3 - [ 1 - ( 2 , 4 - Dichlorobenzyl ) - 1H - indol- 3 -yl)-N-[4-[2-[[2- 
( dimethylamino ) ethyl ] amino ] - 2 - 
oxoethyl ] phenyl ] propanamide 



Melting point: : 123-125 "C (decomposition). 
Washing solvent : diisopropyl ether. 

Example 185 

10 N - [ 4 - [ 2 - [ [ 2 - ( Dimethylamino ) ethyl ] amino ] -2- 

oxoethyl ] phenyl ] - 1 -benzothiophen- 2 -carboxamide 



Melting point: 186-187 *C (decomposition). 
Washing solvent : diisopropyl ether. 

Example 186 

2 - ( 2 -Benzylphenyl )-N-[4-[2-[[2- 

( dimethylamino ) ethyl ] amino ] - 2 - oxoethyl ] phenyl ] acet amide 



H 




5 



ci 




H 




20 Melting point: 115-117 "C. 

Washing solvent : diisopropyl ether . 



Example 187 

2 - ( 3 , 4 - dime thoxyphenyl ) -N- [4- [2- [[ 2- 
2 5 ( dimethylamino ) ethyl ] amino ] - 2 - oxoe thyl ] phenyl ] ace tamide 
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H 




Melting point: 123-124 "C. 

Recrystallization solvent : methanol - diisopropyl ether. 

5 Example 188 

N- [4-[2- [ [2-( Dimethy lamino ) ethyl ] amino ] - 2 - 
oxoethy 1 ] phenyl ] - 2 - ( 5 -methoxy - 2 -methyl - 1H - indol - 3 - 
yl ) acetamide 



10 Melting point: 125-126 t:. 

Recrystallization solvent : methanol - diisopropyl ether. 

Example 189 

N-[4-I2-[[2-( Dimethylamino ) ethyl ] amino ] - 2 - 
15 oxoethyl] phenyl) -4- ( lH-indol-3-yl)butanamide 





Melting point: 132-133 *C . 

Washing solvent : diisopropyl ether. 



20 Example 190 

N-[4-[2-[[2-( Dimethylamino ) ethyl ] amino ] - 2 - 
oxoethyl ] phenyl ] f uro [2,3-f][l,3] benz odioxol - 6 - 
carboxamide 
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10 



Melting point: : 173-175 *C (decomposition). 
Washing solvent : diisopropyl ether. 

Example 191 

4 - ( [ 1 , 1 ■ - Bipheny 1 ] - 4 -y lmethoxy )-N-[4-[2-[[2- 
( dimethylamino ) ethyl ] amino ] - 2 - oxoethyl ] phenyl ] benzamide 

" -CH. 




Melting point: 204-208 *C . 

Washing solvent : diisopropyl ether. 

Example 192 

4- (Benzoylamino) -N- [4-[2-[ [2- 

( dimethylamino ) ethyl ] amino ] - 2 -oxoethyl ] phenyl ] benzamide 



H 



K CH 3 



15 Melting point: 220-221 "C. 

Washing solvent : diisopropyl ether. 

Example 193 

N-[4-[2- [ [2- (Dimethylamino) ethyl] amino] -2- 
20 oxoethyl ] phenyl]- 4' -methoxy[ 1,1' -biphenyl] -4- 
carboxamide 




A. Af) o ch, 

H 



25 



Melting point: 196-198 tD (decomposition) 
Washing solvent : diisopropyl ether. 



WO 01/21577 



PCT/JP00/06375 



278 



Example 194 

N-[4-[2-[ [2-( Dimethy lamino ) ethyl ] amino ] -2- 

oxoe t hy 1 ] phenyl ] - 9 , 1 0 , 1 0 - 1 r ioxo -9,10- dihydr o - 1 0 A 6 - 

thioxan ten - 3 - carboxamide 



Melting point: : 162-163 *C (decomposition). . 
Washing solvent : dilsopropyl ether. 

Example 195 

10 4 - ( Benzyloxy ) -N- [ 4 - [ 2 - [ [ 2 - ( dlmethylamino ) ethyl ] amino ] - 
2 - oxoe t hy 1 ] phenyl ] ben z amide 



Melting point: 190-192 *C (decomposition). 
15 Washing solvent : diisopropyl ether. 

Example 196 

4 -Benzoyl-N- [ 4 - [ 2 - [ [ 2 - ( dlmethylamino ) ethyl ] amino ] -2- 
oxoethyl ] phenyl ] benzamide 




H 



0 





20 



O 



Melting point: 173-175 *C (decomposition). 
Washing solvent : diisopropyl ether. 



Example 197 



25 N-[4-[2-[[2-( Dlmethylamino ) ethyl ] amino ] - 2 - 

oxoethyl]phenyl]-5-methyl-3-(4-pyridinyl)-lH-pyyrole-2- 

carboxamide 
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Melting point: : 215-218 *C (decomposition). 
Washing solvent : diisopropyl ether. 

5 Example 198 

1 - ( 3 , 4 -Dichlorobenzyl ) -N- [ 4- [ 2 - [ [ 2- 

( dime thy lamino ) ethyl ] amino ] - 2 -oxoethyl ] phenyl ] - 4 - 

piperidinecarboxamide 



10 Melting point: : 182-183 *C (decomposition). 
Washing solvent : diisopropyl ether. 

Example 199 

4- ( 4-Methoxyphenyl) -N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8- 
15 dihydro-2-naphthalenyl] -1 -piperidinecarboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-(l- 



20 obtained in Reference Example 54. 

*H-NMR (CDC1 3 ) 6 : 1.61-1.91 (8H, m) . 2.31 (2H. t, J=8.1Hz). 
2.54 (4H, m), 2.73-2.81 (3H, m) , 2.98 (2H, t, J=7.8 Hz), 
3.16 (2H, s), 3.79 (3H, s), 4.20 (2H, d, J-13.1 Hz), 6.31 
(1H, s). 6.36 (1H, s), 6.86 (2H, d, J=8.6 Hz). 7.06-7.20 

25 (5H, m). 

Melting point : 175-176 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 



H 





pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
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Example 200 

4 ' -Methoxy-N- [ 6- ( 1-pyrrolidinylmethyl) -5 -methyl- 7 , 8- 
dihydro-2-naphthalenyl] [1.1' -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 5-methyl-6- ( 1- 
pyr rolidiny line thy 1) - 7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 69. 
10 X H-NMR (CDC1 3 ) <5: 1.78 (4H. m) . 2.10 (3H, s). 2.37 (2H, t. 
J*=8.1 Hz). 2.53 (4H, m) , 2.76 (2H, t, J=8.1 Hz). 3.28 (2H, 
s). 3.87 (3H, s). 7.01 (2H, d f J=8.6Hz). 7.27 (1H, d, J=7.8 
Hz). 7.46 (1H. d. J=7.8Hz). 7.48 <1H, s), 7.57 (2H, d, J=8 . 6 
Hz). 7.66 (2H, d. J=8.4Hz). 7.81 <1H, s) , 7.92 <2H, d. J=8.4 

15 Hz). 

Elemental analysis for C 30 H 32 N 2 O 2 

Calcd. : C. 79.61; H, 7.13; N. 6.19 
Found : C, 79.35; H, 7.28; N, 6.24 
Melting point: 179-180 *C (crystallization solvent : ethyl 
20 acetate - diisopropyl ether) 

Example 201 

4 - ( 4 -Me thoxyphenyl ) -N- [ 6 - ( 1 - pyrrolidinylme thy 1 ) - 5 - 
methyl -7.8- dihydro - 2 -naphthalenyl ] - 1 - 
25 piperidinecarboxamide 



5 





The titled compound was obtained by carrying out the 
same operation as in Example 99, using 5-methyl-6- ( 1- 
pyrrolidinylmethyl) - 7 , 8-dihydro-2-naphthalenamine 
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obtained in Reference Example 69. 

'H-NMR (CDC1 3 ) 6: 1.67 (2H. dd, J=13.4, 4.0 Hz), 1.78 (4H, 
m), 1.89 (2H. d, J=11.4Hz), 2.07 (3H, s), 2.34 (2H, t, J=7.5 
Hz), 2.52 (4H.m), 2.68-2.73 (3H. m) , 2.98 (2H, t, J=7.5Hz), 
5 3.26 (2H, s), 3.80 (3H, s) , 4.20 (2H, d, J=13.4 Hz), 6.36 
(1H, s), 6.86 (2H, d, J=8.4 Hz), 7.12-7.20 (5H, m) . 
Elemental analysis for C 28 H 37 N 3 0 2 

Calcd. :C, 75.13; H, 8.33; N, 9.39 

Found :C, 74.96; H, 8.14; N, 9.10 
10 Melting point: 163-164 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

Example 202 

4 1 -Fluoro-N-methyl-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8- 
1 5 dihy dr o - 2 - naphthaleny 1 ] [ 1 , 1 1 - bipheny 1 ] - 4 - carboxamide 
hydrochloride 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using N-methyl6- ( 1- 

20 pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
hydrochloride obtained in Reference Example 95. 
*H-NMR (DMSO-d 6 ) <5 : 1.92-1.98 (4H, m) , 2.39 (2H, t, J=8 . 1 
Hz), 2.73 (2H, t, J=8.1 Hz), 3.00 (2H, m) , 3.35 (3H, m) , 
3.44 (2H, m) , 3.83 (2H, d, J=5.6 Hz ) , 6.62 (1H, s) , 6.92-7.01 

25 (2H, m), 7.11 (1H, s), 7.26 (2H, dd, J=8.9, 5.6 Hz), 7.38 
(2H, d, J=8.1 Hz), 7.55 (2H, d, J=8.1 Hz), 7.69 (2H, dd, 
J=8.9, 5.6 Hz), 10.60 (1H, brs). 
FABMS(pos) 441.2 [M+H]* 

30 Example 203 

N- [ 6 - [.( Dime thy lamino ) methyl ] - 5 -hydroxy- 5,6,7,8- 
t e t r ahydro - 2 - napht haleny 1 ] - 4 - ( 4 - f luorophenyl ) - 1 - 
piperidinecarboxamide 
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F 



N, N— Dimethylmethylene ammonium chloride (638 mg . 6.82 
mmol) was added to a mixed solution of 4- (4- 
f luorophenyl ) -N- ( 5-oxo-5 , 6 , 7 , 8- tetrahydro- 2- 
5 naphthalenyl)-l-piperidinecarboxamide (l.OO g, 2.73 mmol 
) obtained in Reference Example 97 in tetrahydrofuran ( 
10 ml) and acetonitrile (lO ml) , which was stirred at room 
temperature for 1 day. The solvent was distilled out under 
reduced pressure. Ethyl acetate was added to the residue, 
10 which was washed with aqueous potassium carbonate solution 
and saturated aqueous sodium chloride solution , dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. The resulting oily 
substance was dissolved in methanol (15 ml). Sodium 
15 borohydride (103 mg, 2.73 mmol) was added to the solution 
under ice-cooling, which was stirred for 1 hour. Then, the 
solvent was distilled out under reduced pressure. IN 
Hydrochloric acid was added to the residue, which was washed 
with ethyl acetate. 4N Sodium hydroxide was added to the 
20 water layer to make it alkaline. The reaction mixture was 
extracted with ethyl acetate, which was washed with 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. The resulting 
25 residue was purified by aluminum B column chromatography 
(development solvent ; ethyl acetate), powdered with 
hexane, to give the titled compound (231 mg). 
Melting point : 160-163 *C (crystallization solvent : ethyl 
acetate - n-hexane) 
30 FAB(pos) 426.3 [M+H]+ 
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Example 204 

N - [ 6 - [ 2 - ( 1 - Pyrrolidinyl ) ethyl ] - 7 , 8 - dihydro - 2 - 
naphthalenyl ] [ 1 , 1 1 -biphenyl] -4-carboxamide 




Concentrated hydrochloric acid (2 ml) was added to 



N- [6- [2-( 1 -pyrrolidinyl ) ethyl ] - 7 . 8 -dihydro - 2 - 
naphthalenyl lacetamide (98.0 mg, 0.345 mmol) obtained in 
Reference Example 103. which was stirred at 100 V, for 16 
hours. The solvent was distilled out under reduced 

10 pressure. Ethyl acetate was added to the residue, which 
was washed with aqueous potassium carbonate solution and 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. WSC (62.5 mg, 0.326 

15 mmol) was added to a dimethylf ormamide solution (1.5ml) of 
the resulting oily substance (79.0 mg, 0.326 mmol), 
[1,1* -biphenyl ] -4 -carboxy lie acid (64.6 mg, 0.326 mmol) 
and DMAP (39.8 mg, 0.326 mmol) under ice-cooling, which was 
stirred at room temperature for 1 day. Ethyl acetate was 

20 added to the reaction mixture, washed with aqueous 

potassium carbonate solution and saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulfate, 
then the solvent was distilled out under reduced pressure. 
The resulting residue was purified by aluminum column 

25 chromatography (development solvent ; ethyl acetate). 

powdered with ethyl acetate and isopropyl ether (l:5) , to 
give the titled compound (36.8 mg) . 

*H NMR (DMSO-d 6 ) 5: 1.67 (4H, m) . 2.23 (2H, m) . 2.34 (2H, 
m), 2.46 (4H. m), 2.57 (2H, m) , 2.75 (2H, m) , 6.24 (1H, s), 
30 6.98 (1H, d, J = 8.1 Hz), 7.40-7.59 (5H r m) , 7.76 (2H. d. 
J = 7.5 Hz), 7.82 (2H, d, J=8.4 Hz), 8.05 (2H, d, J = 8.4 
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Hz), 10.19 (1H, S). 

Meltingpoint: 184-186 (crystallization solvent : ethyl 
acetate - isopropyl ether) 
FAB(pos) 423.2 [M+HJ+ 

Example 205 

4 ' - Fluor o -N-[6-[2-(l- pyr r olidiny 1 ) ethyl ] - 7 , 8 - dihy dr o - 2 - 
naphthalenyl] [1,1' -biphenyl] -4-carboxamide 




10 Concentrated hydrochloric acid (2 ml) was added to 

N - [ 6 - [ 2 - ( 1 - py rrolidiny 1 ) ethyl ] - 7 , 8 - dihy dr o - 2 - 
naphthalenyl ]acetamide (98.0 mg, 0.345 mmol) obtained in 
Reference Example 103, which was stirred at 100*0 for 16 
hours. The solvent was distilled out under reduced 

15 pressure. Ethyl acetate was added to the residue, which 
was washed with aqueous potassium carbonate solution and 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure. WSC (62.5 mg, 0.326 

20 mmol) was added to a dimethylformamide solution (1.5 ml) 
of the resulting oily substance (79.0 mg, 0.326 mmol), 
4' - fluoro-[ 1,1'- biphenyl] -4-carboxy lie acid (64.6 mg, 
0.326 mmol) and DMAP (39.8 mg, 0.326 mmol) under ice- 
cooling, which was stirred at room temperature for 1 day. 

25 Ethyl acetate was added to the reaction mixture, which was 
washed with aqueous potassium carbonate solution and 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and the solvent was distilled out 
under reduced pressure. The resulting residue was 

30 purified by aluminum column chromatography (development 
solvent ; ethyl acetate), powdered with ethyl acetate - 
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isopropyl ether (l:5) , to give the titled compound (75.1 
mg). 

*H NMR (DMSO-d 6 ) <5 : 1.68 (4H. m) , 2.23 (2H, m) , 2.35 (2H, 
m), 2.50 (4H, m) , 2.59 (2H, m) , 2.75 (2H f m) , 6.24 (1H, s) , 
5 6.98 (1H, d, J = 8.1 Hz), 7.34 (2H, m) , 7.56 (2H, m) , 7.81 
(4H, m) # 8.04 (2H, d, J = 8.4 Hz), 10.19 (1H, s). 
Melting point: 187-189'C (crystallization solvent : ethyl 
acetate - isopropyl ether) 
FAB (pos) 441.3 [M+H]+ 

0 

Example 206 

4 ' - Chloro -N-[6-[2-(l- pyrr olidiny 1 ) ethyl ] - 7 , 8 - dihydro -2- 
naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide 



N- [ 6 - [ 2 - ( 1 -pyrrolidinyl ) ethyl ] - 7 , 8 - dihydro- 2 - 
naphthalenyljacetamide (98.0 mg, 0.345 mmol) obtained in 
Reference Example 103, which was stirred at 100*C for 16 
hours. The solvent was distilled out under reduced 

20 pressure- Ethyl acetate was added to the residue, which 
was washed with aqueous potassium carbonate solution and 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
, distilled out under reduced pressure. WSC (62.5 mg, 0.326 

25 mmol) was added to a dimethylf ormamide solution (1.5 ml) 
of the resulting oily substance (79.0 mg, 0.326 mmol), 
4 , -chloro-[l,l , -biphenyl]-4-carboxylic acid (64.6 mg, 
0.326 mmol) and DMAP (39.8 mg, 0.326 mmol) under ice- 
cooling, which was stirred at room temperature for 1 day. 

30 Ethyl acetate was added to the reaction mixture, which was 
washed with aqueous potassium carbonate solution and 



CI 




15 



Concentrated hydrochloric acid (2 ml) was added to 
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saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 
distilled out under reduced pressure- The resulting 
residue was purified by aluminum column chromatography 
5 ( development solvent ; ethyl acetate ) , powdered with ethyl 
acetate - isopropyl ether (l : 5) , to give the titled compound 
(78.4 mg) . 

1 H NMR (DMSO-d 6 ) 6t 1.67 (4H, m) , 2.23 (2H, m), 2.34 (2H, 
m), 2.45 (4H, m), 2.57 (2H, m) , 2.75 (2H, m) , 6.24 (1H, s), 
10 6.98 (1H, d, J = 8.1 Hz), 7.55 (4H, m) , 7.80 (2H, d, J=8.4 
Hz), 7.84 (2H, d, J=8.4 Hz), 8.05 (2H, d, J = 8.7 Hz), 10.20 
(1H, s). 

Melting point : 207-209^ (crystallization solvent : ethyl 
acetate - isopropyl ether) 
15 FAB (pos) 457.2 [M+H]+ 

Example 207 

4 ' - Cy ano -N- [ 6- [ ( dime thy lamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using N-[(6-amino- 
1,2,3,4- tetrahydro - 2 - naphthalenyl ) methyl ] -N , N- 
dimethylamine and 4' -cyano- [1,1' -biphenyl] -4 -carboxylic 
25 acid. 

*H NMR (CDC1 3 ) 6 : 1.42 (1H, m) , 1.95 (2H, m) , 2.26 (6H, s), 
2.24-2.46 (3H, m) , 2.84-2.95 (3H, m) , 7.10 (1H, d, J=8.4 
Hz), 7.30 (1H, m), 7.46 (1H, s), 7.74 (7H, m) , 7.98 (2H, 
d, J=8.4 HZ). 

30 Melting point : 183-185^ (crystallization solvent : ethyl 
acetate - isopropyl ether) 
FAB (pos) 410.2 [M+H]+ 
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Example 208 

N-[6-[2-( Dime thy lamino ) ethyl ]-7,8- dihydro- 2 - 
naph t haleny 1 ] [ 1 , 1 1 - bipheny 1 ] - 4 - carboxamide 




Concentrated hydrochloric acid (1.5 ml) was added to 
N - [ 6 - [ 2 - ( dime thy lamino ) ethyl ]-7,8- dihydro -2- 
naphthalenyl]acetamide (57.5 mg, 0.223 mmol) obtained in 
Reference Example 104, which was stirred at 100*C for 1 

10 hour. The solvent was distilled out under reduced 

pressure. Ethyl acetate was added to the residue, which 
was washed with aqueous potassium carbonate solution and 
saturated aqueous sodium chloride solution, dried over 
anhydrous sodium sulfate, and then the solvent was 

15 distilled out under reduced pressure. WSC (29.2 mg, 0.139 
mmol) was added to a dimethylformamide solution (0.7 ml) 
of the resulting oily substance (30 mg, 0.139 mmol), 
[ 1, 1 1 -biphenyl] -4-carboxylic acid (30.2 mg, 0.139 mmol) 
and DMAP (16.9 mg, 0.139 mmol) under ice-cooling, which was 

20 stirred at room temperature for 16 hours. Ethyl acetate 
was added to the reaction mixture, which was washed with 
aqueous potassium carbonate solution and saturated aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulfate, and then the solvent was distilled out under 

25 reduced pressure. The resulting residue was purified by 
aluminum column chromatography (development solvent ; ethyl 
acetate), powdered with ethyl acetate - isopropyl ether 

(l:5) , to give the titled compound (12.4 mg). 
X H NMR (CDC1 3 ) 6 : 2.29 (8H, m) , 2.41 (2H, m) , 2.46 (2H, m) , 

30 2.84 (2H, t, J - 8.1 Hz), 6.24 (1H, s), 6.98 (1H, d, J = 
8.4 Hz), 7.34 (1H, m) , 7.41 (1H, d, J = 6.9 Hz), 7.46 (3H, 
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m), 7.63 (2H, d, J = 7.2 Hz), 7.71 (2H, d, J = 8.4 Hz), 7.77 
(1H, br), 7.94 (2H, d, J = 8.4 Hz). 
Melting point: 148-150*0 (crystallization solvent : 
ethyl acetate - isopropyl ether) 
5 FAB (pos) 397.2 [M+H]+ 

Example 209 

N - [ 6 - [ 2 - ( Dimethylamino ) ethyl ] - 5 , 6 , 7 , 8 - t et r ahydro - 2 - 
naphthalenyl ] [ 1 , 1 ■ -biphenyl ] - 4 -carboxamide 




A methanol solution (5 ml) of N-[6-[2- 
( dimethylamino ) ethyl ] - 7 , 8 - dihydro - 2 - naphthalenyl ] [ 1 , 1 ' - 
biphenyl]-4-carboxamide (20 mg, 0.050 mmol) obtained in 
Example 208 and palladium carbon (10 mg) was stirred under 

15 hydrogen atmosphere for 4 hours. After a catalyst was 
filtered off, the filtrate was concentrated under reduced 
pressure. The resulting residue was purified by aluminum 
B column chromatography (development solvent ; ethyl 
acetate), powdered with ethyl acetate - hexane (l:3) , to 

20 give the titled compound (4.0 mg). 

*H NMR (CDC1 3 ) 6: 1.60 (4H, m) , 1.92 (1H, m) , 2.26 (6H, s), 
2.42 (3H, m). 2.84 (3H, m) , 7.06 (1H, d, J=8.1Hz), 7.32 (1H, 
m), 7.46 (4H, m) , 7.63 (2H, d, J=6.9Hz), 7.72 (3H, m) , 7.94 
(2H, d, J=8.1Hz). 

25 Melting point: 112-114 t C (crystallization solvent: 
ethyl acetate - isopropyl ether) 
FAB(pos) 399.2 [M+H]+ 

Example 210 

30 4 1 -Chloro-N- [2- [ (dimethylamino) methyl] -3 . 4 - dihydro -2H- 
1 , 4-benzoxazin-6-yl] [ 1 , 1 1 -biphenyl] -4-carboxamide 
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^CH 3 



The titled compound was obtained as white powders by 
the same method as in Example 1, using 6-ajnino-2- 
(dime thy lamino) methyl- 1,4-benzoxaz in obtained in 
5 Reference Example 105. 

a H-NMR (CDC1 3 ) 6 : 2.33 (6H. s) . 2.44-2.65 (2H. m) , 3.15-3.21 
(1H, m) f 3.41-3.46 (1H, m) . 3.87 (1H, brs), 4.24-4.26 (1H, 
m), 6.61 (1H, dd, J=2.5, 8.6 Hz), 6.81 (1H, d, J«8.6 Hz), 
7.28 (1H, d, J=2.5 Hz), 7.43 (2H, d, J=6.5 Hz) t 7.54 (2H, 
10 d, J=6.5 Hz), 7.64 (2H # d, J=8 . 4 Hz), 7.71 (1H, s), 7.90 
(2H, d, J=8.4 Hz). 

Melting point: 227-230 *C (crystallization solvent : 
diisopropyl ether) 

15 Example 211 

4' -Methoxy-N- [6-[ (4 -methyl- l-piperazinyl)methyl] -7 , 8- 
dlhydro-2-naphthalenyl] [ 1, 1 1 -biphenyl] -4-carboxamide 



20 by carrying out the same operation as in Example 1, using 
6 - [ ( 4 -methyl - 1 - piper azinyl ) methyl ] - 7 , 8 - dihydro- 2 - 
naphthalenamine obtained in Reference Example 106. 
*H NMR (CDC1 3 ) 6 : 2.31 (3H, s), 2.33 (2H, t, J=8.1 Hz) , 2.49 
(8H, bs), 2.84 (2H, t, J=8.1 Hz), 3.07 (2H, s), 3.87 (3H. 

25 s), 6.36 (1H, s), 7.00-7.03 (3H, m) , 7.36 (1H, d, J=8.1Hz). 
7.51 (1H, s), 7.58 (2H, d, J=8 . 4 Hz), 7.67 (2H, d, J=8.4 
Hz), 7.78 (1H, s), 7.91 (2H, d, J-8.4 Hz). 




The titled compound was obtained as colorless powders 
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Melting point: 208-210 *C (crystallization solvent: 
ethyl acetate) 

Example 212 
5 6- ( 4-Methoxyphenyl) -N- [ 6- [ ( 4 -methyl- 1- 
piperazinyl)methyl] -7 , 8-dihydro-2- 
naphthaleny 1 ] nicotinamide 




The titled compound was obtained as colorless powders 
10 by carrying out the same operation as in Example 1, using 

6 - [ ( 4 - methyl - 1 - piperaz iny 1 ) methyl ] - 7 , 8 - dihydro - 2 - 

naphthalenamine obtained in Reference Example 106. 

*H NMR (CDC1 3 ) 6 : 2,30 (3H, s) , 2.33 (2H, t, J=8.1 Hz) , 2.47 

(8H, bs), 2.84 (2H, t, J-8.1 Hz), 3.07 (2H, s). 3.89 (3H, 
15 s), 6.36 (1H, s), 7.01-7.04 ( 3H, m) . 7 . 37 ( 1H, d, J=8.1 Hz), 

7.49 (1H, s), 7.78-7.81 (2H, m) , 8.03 (2H, d, J=8.4 Hz). 

8.21' (1H, dd, J=2.1 Hz, 8.7 Hz), 9.09 (1H, s). 

Melting point: 235-237 (crystallization solvent: 

ethyl acetate) 

20 

Example 213 

N- [ 4 -Methyl- 3- ( 1-pyrrolidinylmethyl) -2H-chromen-7- 
yl] [1,1' -biphenyl] -4-carboxamide 




25 The titled compound was obtained as colorless powders 

by carrying out the same operation as in Example 1, using 




WO 01/21577 



PCT/JP00/06375 



291 



4 -methyl- 3 - ( 1 -pyrrolidinylmethyl ) - 2H-chr omen- 7 -amine 
obtained in Reference Example 107. 

*H NMR (CDC1 3 ) (5: 1.77 (4H, s), 2.05 (3H, s), 2.51 (4H, s), 
3.25 (2H, s), 4.74 (2H, s), 7.14-7.50 (6H, m) , 7.63 <2H, 
5 d. J=7.2 Hz). 7.71 (2H, d, J=8.4 Hz), 7.79 (1H. s), 7.94 
(2H, d, J=8.4 Hz). 

Melting point: 176-178 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 

10 Example 214 

4 • -Methoxy-N- [4 -me thyl-3- ( 1 -pyrrolidinylmethyl ) - 2H- 
chromen-7-yl] [1,1' -biphenyl] -4-carboxamide 



15 by carrying out the same operation as in Example 1, using 
4-methyl-3- ( 1 -pyrrolidinylmethyl ) -2H-chromen- 7 -amine 
obtained in Reference Example 107. 

*H NMR (CDCI3) 6 : 1.77. (4H, s) , 2.05 (3H, s) , 2.51 (4H, s) , 
3.25 (2H, s), 3.87 (3H, s), 4.74 (2H, s), 7.01 (2H. d, J=8.7 
20 Hz), 7.14-7.31 (3H, m) , 7.57 (2H, d, J«8 . 7 Hz), 7.66 (2H, 
d, J=8.4 Hz), 7.89 (1H, s), 7.91 (2H, d, J=8.4 Hz). 
Melting point: 195-197 *C (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

25 Example 215 

N- [ 4 -Methyl- 3- ( 1 -pyrrolidinylmethyl) -2H-chromen-7-yl] - 
6 -phenylnicotinamide 




O' 



The titled compound was obtained as colorless powders 
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O 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
4 - methyl - 3 - ( 1 - pyrrolidiny lme thy 1 ) - 2H - chr omen - 7 - amine 

5 obtained in Reference Example 107. 

*H NMR (CDC1 3 ) 6: 1.77 (4H, s), 2.05 (3H, s). 2.51 (4H, s) , 
3.25 (2H, s), 4.74 (2H. s) . 7.14-7.28 (3H, m) . 7.47-7.54 
<3H, m), 7.81-7.87 (2H, m) , 8.06 (2H, d, J=8.4 Hz). 8.27 
(1H, d, J=8.4 Hz), 9.13 (1H, s). 

10 Melting point: 192-193 *C (crystallization solvent : ethyl 

acetate) 
Example 216 

6 - ( 4 -Methoxyphenyl ) -N- [ 4 -methyl -3- (1- 
1 5 pyrrolidiny lme thyl ) - 2H-chromen- 7 -yl ] nicotinamide 

o 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1. using 
4 - methyl - 3 - ( 1 - pyrrol idiny lme thy 1 ) - 2H - chr omen - 7 - amine 

20 obtained in Reference Example 107. 

*H NMR (CDC1 3 ) <5 : 1.77 (4H, s), 2.05 (3H, s), 2.51 (4H, s), 
3.25 (2H, s), 3.89 (3H, s), 4.74 (2H, s), 7.03 (2H, d, J=8.7 
Hz). 7.14-7.26 (3H, m) , 7.75-7.81 (2H, m) , 8.03 (2H, d, 
J=8.7 Hz), 8.21 (1H, d # J=6.6 Hz), 9.09 (1H, s). 

25 Melting point: 201-203 *C (crystallization solvent : ethyl 
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acetate) 
Example 217 

N- [ 4 -Methyl-3 - ( 1 -pyrrolidinylmethyl ) - 2H-chromen- 7 -yl ] - 
5 4 - phenyl - 1 - piper idinecarboxamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 99, using 
4 -methyl - 3 - ( 1 - pyrrolidinylmethyl ) - 2H - chromen - 7 - amine 

10 obtained in Reference Example 107. 

'HNMR (CDC1 3 ) 6 : 1,72-1.95 (8H, m) , 2.03 (3H, s), 2.54 (4H, 
s), 2. 63-2. 76 (1H, m) , 2.95-3.00 (2H, m) . 3.27 (2H. s), 
4.19-4.23 (2H, m) , 4.70 (2H, s), 6.39 (1H, s), 6.83 (1H, 
s), 7.01-7.32 (7H, m) . 

15 Melting point: 125-127 *C (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

Example 218 

4 - ( 4 -^Methoxyphenyl ) -N- [ 4 -methyl - 3 - ( 1 - 
20 pyrrolidinylmethyl) - 2H -chromen- 7 -yl] -1- 
piperidinecarboxamide 




25 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 99, using 
4 - methyl - 3 - ( 1 - pyrrolidinylmethyl ) - 2H- chromen - 7 - amine 
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obtained in Reference Example 107. 

*H NMR (CDC1 3 ) 6 : 1.63-1.91 (8H, m). 2.02 (3H # s), 2.49 (4H, 
s), 2. 61-2. 71 (1H, m), 2.93-3.01 (2H, m), 3.23 (2H, s), 3.79 
(3H, s), 4.16-4.21 (2H, m) . 4.69 (2H, s), 6.34 (1H, s), 
5 6.82-6.91 (3H, m) , 6.99-7.02 (1H, m) , 7.10-7.15 (3H, m) . 
Melting point : 144-146 *C (crystallization solvent : ethyl 
acetate - n-hexane) 

Example 219 

10 N - 1 4 - Methyl - 3 - ( 4 -morpholinylme thyl ) - 2H - chromen -7- 



yl ] [ 1 , 1 1 -biphenyl ] - 4 -carboxamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
15 4 -methyl- 3 - ( 4 -morpholinylmethyl ) -2H -chromen- 7 -amine 
obtained in Reference Example 108. 

'H NMR (DMSO-dJ <5 : 2.01 (3H, s). 2.37 (4H. s) , 3.32 (2H, 
s), 3.57 (4H, s), 4.63 <2H, s), 7.23 <1H, d, J=8.1 Hz), 
7.38-7.54 (5H, m) , 7 . 76 ( 2H, d. J=7 . 5 Hz ) , 7 . 84 ( 2H . d. J«8.1 
20 Hz), 8.04 (2H, d, J=8.1 Hz). 10.27 (1H, s). 

Melting point: 162-164 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 



Example 220 

25 4 ' -Methoxy-N- [ 4 -methyl- 3- ( 4-morpholinylmethyl) -2H- 
chromen-7-yl] [1,1' -biphenyl] -4-carboxamide 
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H 3 S 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
4 -me thyl - 3 - ( 4 -morpholinylme thyl ) - 2H - chromen - 7 - amine 
5 obtained in Reference Example 108. 

X H NMR (DMSO-d 6 ) 5: 2.00 (3H, s), 2.37 (4H, s), 3.11 (2H. 
s). 3.57 (4H, s), 3.82 (3H, s), 4.63 (2H, s),7.07 (2H. d, 
J=8.7 Hz), 7.23 (1H. d, J=8.1 Hz), 7.38-7.40 (2H, m) . 7.72 
(2H, d, J=8.7Hz), 7.79 (2H, d, J=8.4Hz), 8.01 (2H, d, J=8.4 
10 Hz), 10.23 (1H, s). 

Melting point: 198-200 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether 

Example 221 

15 N-[6-(4-Morpholinylmethyl)-7,8-dihydro-2- 
naphthalenyl ] [ 1 , 1 ■ -biphenyl ] - 4 -carboxamide 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
20 6 - ( 4 -morpholiny lmethy 1 ) - 7 , 8 - dihydro - 2 - naph thalenamine 
obtained in Reference Example 109. 

J H-NMR ( CDC1 3 ) 5: 2.34 (2H. t, J=8.4 Hz) , 2.45 (4H, m) , 2.85 
(2H, t, J=8.4 Hz), 3.06 (2H, s), 3.73 (4H, t, J=4.7 Hz), 
6.36 (1H, s), 7.02 (1H, d, J-8.1 Hz), 7.36-7.78 (10H, m) , 
25 7.93 (2H, d, J=8.1 Hz). 

Melting point: 180-181 *C (crystallization solvent : 
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ethyl acetate - diisopropyl ether) 



Example 222 

6 - ( 4 -Methylphenyl ) -N- [6- (4 -morpholinylmethyl ) - 7 , 8 - 
5 dihydr o - 2 - napht halenyl ] nicotinamide 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
6- ( 4 -morpholinylmethyl) -7 , 8-dihydro-2-naphthalenamine 

10 obtained in Reference Example 109. 

1 H-NMR (CDC1 3 ) 6 : 2.39 (2H, t, J-8.4 Hz)'. 2.43 (7H. m) . 2.85 
(2H, t, J=8.4 Hz), 3.06 (2H, s), 3.73 (4H, t, J=4.5 Hz), 
6.36 (1H, s), 7.03 (1H, d, J=8 . 1 Hz), 7.30-7.38 (3H, m) , 
7.50 (1H, s), 7.76 (1H, s) , 7.84 (1H, d, J=8.1 Hz), 7.97 

15 (2H, d, J-8.1HZ). 8.24 (1H, dd, J=8.4, 2.3 Hz), 9.12 (1H, 



Melting point: 233-234 V, (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

20 Example 223 

4 - ( 4 -Methylphenyl ) -N- [ 6 - ( 4 -morpholinylmethyl ) - 7 . 8 - 
dihydro- 2 - naphthaleny 1 ] - 1 -piper idinecarboxamide 



The titled compound was obtained as colorless powders 
25 by carrying out the same operation as in Example 99, using 
6- ( 4 -morpholinylmethyl) -7 , 8 -dihydro- 2- napht halenamine 
obtained in Reference Example 109. 
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*H-NMR (CDCI3) 6 : 1.65-1.75 (4H, m) , 1.90 (2H, m) , 2.27-2.43 
(7H, m), 2.72 (1H, m) , 2.79 (2H, t, J=7.5 Hz), 2.93-3.04 
(4H, m), 3.72 (4H, m) , 4.20 (2H. d, J-11.7 Hz), 6.31 (1H, 
s), 6.39 (1H, s), 6.92 (1H, d, J-8.1 Hz), 7.05-7.26 (6H, 



Melting point : 231-214 *C (crystallization solvent : ethyl 



Example 224 

10 4 ' -Methyl-N-[6- ( 4 -morpholinylmethyl ) -7,8-dihydro-2- 
naphthalenyl] [ 1 , 1 ' -biphenyl] -4-carboxamide 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
15 6 - ( 4 -morpholinylmethyl ) - 7 , 8 - dihydro- 2 -naphthalenamine 
obtained in Reference Example 109. 

*H-NMR (CDCI3) 6: 2.33 (2H, t, J=8.1 Hz), 2.42-2.44 (7H, 
m), 2.84 (2H, t. J=8.1Hz), 3.06 (2H, s). 3.72 (4H, t. J-4.2 
Hz), 6.36 (1H, s), 7.01 (1H, d, J=8.1 Hz), 7.25-7.29 (2H, 
20 m). 7.37 (1H, d, J=8.1 Hz), 7.51-7.54 (3H, m) , 7.68 (2H, 
d. J=8.1 Hz), 7.85 (1H, s), 7-92 (2H, d, J=8.1 Hz). 
Melting point: 196-197 *C (crystallization solvent: 
ethyl acetate - diisopropyl ether) 



5 m) . 



acetate - diisopropyl ether) 




25 Example 225 

2 1 -Methyl-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthaleny 1 ] [ 1 , 1 1 - biphenyl ] - 4 - carboxamide 




PCT/JP00/06375 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
5 obtained in Reference Example 54. 

Melting point: 177-178 V, (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

Example 226 

10 4 1 -Fluoro-N-methyl-N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8- 
dihydro-2-naphthalenyl] [ 1 , 1 1 -biphenyl] -4-carboxamide 
Hydrochloride 




N-Methyl- 6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
15 naphthalenamine dihydrochloride (315 rag, 1.0 mmol) 

obtained in Reference Example 113 was dissolved in N,N- 
dimethylformamide (25 ml) . 4-Bromobenzoic acid (402 mg, 
2.0 mmol) , WSC (383 mg. 2.0 mmol) , HOBt (270 mg, 2.0 mmol 
) and DMAP (244mg, 2.0 mmol) were added to the solution, 
20 which was stirred at room temperature for 16 hours. Ethyl 
acetate and water were added to the reaction mixture, and 
extraction was conducted. The ethyl acetate layer was 
concentrated under reduced pressure. The residue was 
•purified by aluminum column chromatography (development 
25 solvent ; ethyl acetate : n-hexane = 33 : 67) . The eluate was 
concentrated under reduced pressure, which was dissolved 
in dimethoxyethane - tetrahydrofuran (10:1, 5.5 ml) . 
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4-Fluordphenylboric acid (73 mg, 0-52 nunol) , 
tetrakis ( triphenylphosphine ) palladium complex (15 mg, 
0.013 mmol) and 2N aqueous sodium carbonate solution ( 



0-433 ml) were added to the solution, which was refluxed 
5 with heating under nitrogen atmosphere at 90*0 for 5.5 
hours. The reaction mixture was poured into cold water, 
and extraction was conducted using ethyl acetate. The 
ethyl acetate layer was concentrated, and the residue was 
purified by aluminum column chromatography (development 

10 solvent ; ethyl acetate) . 4n Hydrogen chloride - ethyl 
acetate solution was added to the eluate, which was 
concentrated under reduced pressure. The resulting 
residue was recrystallized from methanol - ethyl acetate, 
to give the titled compound (108 mg) . 

15 Hl-NMR (DMSO-d 6 ) 6: 1.92-1.98 (4H, m) , 2.39 (2H, t, J=8 . 1 
Hz), 2.73 (2H. t, J=8.1 Hz), 3.00 (2H, m) , 3.35 (3H, m) , 
3.44 (2H, m) , 3.83 (2H, d, J=5.6 Hz) , 6 . 62 ( 1H, s) , 6.92-7.01 
(2H. m), 7.11 (1H, s), 7.26 (2H, dd, J=8.9, 5.6 Hz), 7.38 
(2H, d, J=8.1 Hz), 7.55 (2H. d, J=8.1 Hz), 7.69 (2H, dd, 

20 J=8.9, 5.6 Hz), 10.60 (1H, brs . ) . 

Melting point: 201-203 *C (crystallization solvent : 
methanol - diisopropyl ether) 
FAB(pos) 441.2 [M+H]+ 

25 Example 227 

( E ) - 3 - ( 4 - Chlor opheny 1 ) -N- [ 6- [ { dime thy lamino ) methyl ] - 
5,6,7,8 - tetrahydro- 2 -naphthalenyl ] - 2 -propenamide 
Hydrochloride 




30 The titled compound was obtained as colorless powders 

by carrying out the same operation as in Example 4. 
Melting point: 243-245 *C (crystallization solvent: 
methanol - diisopropyl ether) 
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Example 228 

6-(4-Methylphenyl)-N-[5-methyl-6-(l- 
pyrrolidinylmethyl) -7 , 8 -dihydro- 2- 
5 naphthalenyl ] nicotinamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
5 -methyl- 6- ( 1 -pyrrolidinylmethyl) -7 , 8 -dihydro- 2- 
10 naphthalenamine obtained in Reference Example 69. 

Melting point : 175-176 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 
Elemental analysis for C 29 H 30 N 3 O 

Calcd. : C, 79-78; H, 6.93; N, 9.63 
15 Found: C, 79.66; H, 6.97; N, 9.68 

Example 229 

4 ' -Fluoro-N- [ 5-methyl-6- ( 1 -pyrrolidinylmethyl) -7 , 8- 
dihydro- 2 -naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
5 -methyl- 6- ( 1 -pyrrolidinylmethyl) -7 , 8- dihydro- 2- 
naphthalenamine obtained in Reference Example 69. 
25 Melting point : 199-201 X: (crystallization solvent : ethyl 
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acetate - diisopropyl ether) 
Elemental analysis for C 29 H 30 FN 2 O 

Calcd. : C. 79.06; H, 6.63; N, 6.36 
Found: C, 79.01; H. 6.81; N, 6.45 

Example 230 

6- ( 4 - Fluor ophenyl ) -N- [ 5-methyl-6- ( 1- 
pyrrolidiny lmethy 1 ) - 7 . 8 - dihydr o - 2 - 
naphthalenyl ] nicotinamide 



The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
5 -methyl - 6 - ( 1 -pyrrol idinylme thy 1 ) -7 , 8- dihydr o -2- 
naphthalenamine obtained in Reference Example 69. 
15 Melting point: 204-205 *C (crystallization solvent: 
ethyl acetate - diisopropyl ether) 
Elemental analysis for C 2e H 28 FN 3 0 

Calcd. : C, 76.17; H. 6.39; N, 9.52 
Found: C, 76.03; H, 6.44; N. 9.62 



Example 231 

4 - ( 4 -Fluorophenyl ) - N- [ 5 -methyl - 6 - ( 1 - 
pyrrolidinylme thy 1 ) - 7 , 8 - dihydro - 2 - naphthalenyl ] - 1 - 
piperidinecarboxamide 



F 





25 
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The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 99, using 
5 -methyl- 6- ( 1-pyrrolidinylmethyl) -7 , 8 -dihydro- 2- 
naphthalenamine obtained in Reference Example 69. 
5 Melting point: 172-173 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 

Example 232 

4 ' - Methyl - N - [ 6 - ( 1 - pyrrolidiny lme thy 1 ) - 7 , 8 - dihydro - 2 - 
1 0 naphthalenyl ] [ 1 , 1 9 -biphenyl ] - 4 -carboxamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
15 obtained in Reference Example 54. 

Melting point : 176-177 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 

Example 233 

20 N- [ 5-Methyl-6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 



naphthalenyl ] - 6-phenylnicotinamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
25 5 -me thyl-6- ( 1-pyrrolidinylmethyl ) - 7 , 8 -dihydro- 2- 
naphthalenamine obtained in Reference Example 69. 
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Melting point : 178-179 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 
Elemental analysis for C 2e H 29 N 3 0 

Calcd. : C, 79.40; H, 6.90; N, 9.92 
5 Found: C, 79.13; H, 6.82; N, 10.03 

Example 234 

4 1 -Me thoxy-N- [ 5 -methyl - 6 - ( 1 -pyrrolidinylmethyl ) - 7 , 8 - 
dihydro-2-naphthalenyl] [1,1' -biphenyl] -4-carboxamide 



10 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
5 -methyl- 6- ( 1 -pyrrolidinylmethyl) -7 , 8-dihydro-2- 
naphthalenamine obtained in Reference Example 69 . 

15 'H-NMR (CDC1 3 ) <5 : 1.78 (4H,m), 2.10(3H,s), 2.37 (2H. t, 
J=8.1Hz). 2.53 (4H, m) . 2.76 (2H, t, J=8.1Hz), 3.28(2H,s), 
3.87 (3H, s), 7.01 (1H, d, J=8.6 Hz), 7.27 (2H. d, J=7.8 
Hz), 7.46 (1H, d, J=7.8Hz), 7.48 (1H, s). 7.57 (2H, d, J=8.6 
Hz), 7.66 (2H, d, J=8.6Hz), 7.81 (1H, s) f 7.92 (2H, d, J=7.8 

20 Hz). 

Melting point: 179-180 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 
Elemental analysis for C 30 H 32 N 2 O 2 

Calcd. : C, 79.61; H, 7.13; N, 6.19 
25 Found: C, 79.35; H, 7.28; N, 6.24 

Example 235 

4 - ( 4 -Methoxyphenyl ) -N- [ 5 -methyl- 6- ( 1- 
pyrrolidinylmethyl ) - 7 , 8 -dihydro- 2 -naphthalenyl ] - 1 - 
30 piper idinecarboxamide 
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The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 99, using 
5-methyl-6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 

5 naphthalenamine obtained in Reference Example 69. 

^-NMR ( CDC1 3 ) 6z 1.67 (2H, dd, J=13.4v 4.0 Hz), 1.78 (4H, 
m), 1.89 (2H, d. J=11.4Hz), 2.07 <3H, s), 2.34 (2H, t, J=7.5 
Hz), 2.52 (4H, m), 2.68-2.73 (3H, m) , 2.98 (2H, t, J=7.5 
Hz), 3.26 (2H, s), 3.80 (3H. s), 4.20 (2H, d, J=13.4 Hz). 

10 6.36 (1H, s), 6.86 (2H, d, J=8.4 Hz), 7.12-7.20 (5H, m) . 
Melting point: 163-164 *C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 
Elemental analysis for C 28 H 37 N 3 0 2 

Calcd. : C, 75.13; H, 8.33; N, 9.39 

15 Found: C, 74.96; H, 8.14; N, 9.10 

Example 236 

4- (4-Methoxyphenyl) -N- [ 6- ( 1-pyrrolidinylmethyl) -7 , 8- 
dihydro- 2 -naphthalenyl ] - 1 - piper idinecarboxamide 




iXCr-o 

H 



20 

The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
6- ( 1-pyrrolidinylmethyl) -7 , 8 -dihydro- 2 -naphthalenamine 
obtained in Reference Example 54. 
25 1 H-NMR (CDCI3) <5 : 1..61-1.91 (8H, m) . 2.31 (2H, t, J=8.1Hz), 
2.54 (4H, m), 2.73-2.81 (3H. m) , 2.98 (2H, t, J=7.8 Hz), 
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3.16 (2H, s), 3.79 (3H, s), 4.20 (2H. d. J=13.1 Hz), 6.31 
(1H, s), 6.36 (1H, s), 6.86 (2H, d. J=8.6 Hz), 7.06-7.20 
(5H, m). 

Melting point: 175-176 *C (crystallization solvent : ethyl 
5 acetate - diisopropyl ether) 

Example 237 

4- (Benzyloxy) -N- [6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro- 
2 -naphthalenyl ] benzamide 




The titled compound was obtained as colorless powders 
by carrying out the same operation as in Example 1, using 
6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 54. 
15 Melting point: 174-175 "C (crystallization solvent : 
ethyl acetate - diisopropyl ether) 
Elemental analysis for C 28 H 30 N 2 O 2 

Calcd. : C. 78.84; H, 7.09; N, 6.87 
Found: C, 79.06; H, 6.99; N, 6.41 

20 

Example 238 

4 - ( 4 -Me thylphenyl ) -N- [ 5 -methyl - 6 - ( 1 - 
pyrrolidinylmethyl ) -7 , 8 -dihydro- 2 -naphthalenyl] -1- 
piperidinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 99 , using 5 -methyl- 6- ( 1- 
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pyrrolidinylmethyl) -7 . 8-dihydro-2Tnaphthalenamine 
obtained in Reference Example 69. 

1 H-NMR (CDC1 3 ) (5 : 1.65-1.78 (6H, m) , 1.90 (2H. d. J=12.9 
Hz). 2.07 (3H. s). 2.33-2.37 <5H, m) . 2.53 (4H, m). 
5 2.68-2.74 (3H. m) , 2.99 (2H. m) . 3.27(2H.s). 4.21 (2H. d. 
J=13.2 Hz), 6.37 (1H. s). 7.09-7.21 (7H, m) . 
Melting point: 159-160 *C (crystallization solvent: 
ethyl acetate - dilsopropyl ether) 
FAB(pos) 444.3 [M+H]+ 

0 

Example 239 

4 - ( 4 -Fluorophenyl ) -N- [ 6- ( 1 - piper idinylmethyl ) -7.8- 
dihydro-2-naphthalenyll - 1- piper idinecarboxamide 



same operation as in Example 99. using 6-(l- 
piper idinylmethyl ) - 7 . 8-dlhydro- 2 -naphthalenamine 
dihydrochloride obtained in Reference Example 114. 
'H-NMR (CDC1 3 ) 8 : 1.43 (2H. m). 1.56-1.75 ( 6H , m) . 1 . 89 ( 2H . 
20 d, J=12.3 Hz). 2.27-2.36 (6H. m) , 2.70 (1H, m) . 2.78 (2H. 
t. J=7.5 Hz). 2.88-3.00 (4H. m) . 4.20 (2H. d. J=13.2 Hz), 
6.29 (1H. S). 6.38 (1H. s) . 6.91-7.08 (4H. m) . 7 . 14-7 . 20( 3H, 
m) . 

Melting point: 194 -195 *C (crystallization solvent: 
25 ethyl acetate - dlisopropyl ether) 




15 



The titled compound was obtained by carrying out the 



Example 240 

4 - ( 4 -Methylphenyl) -N- [6- ( 1 -piper idinylmethyl ) - 7 . 8 - 
dihydro- 2 -naphthalenyl ] - 1 -piper idinecarboxamide 
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The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6-(l- 
piperidinylraethyl) -7 , 8-dihydro-2-naphthalenamine 
5 dihydrochloride obtained in Reference Example 114. 

*H-NMR (CDC1 3 ) <5 : 1.43 (2H. m) , 1.56-1.74 (6H, m) , 1.90 (2H, 
d, J=12.0 Hz), 2.27-2.36 (9H, m) , 2.69 (1H, m) , 2.79 (2H, 
t, J=8.1 Hz), 2.94-3.01 (4H, m) , 4.19 (2H, d, J=13.2 Hz), 
6.29 (1H, s), 6.35 (1H, s), 6.93(2H, d, J-8.1Hz), 7.05-7.26 
10 (5H, m). 

Melting point: 209 -210 *C (crystallization solvent: 
ethyl acetate - diisopropyl ether) 

Example 241 
15 4 - ( 4 -Methylphenyl )-N-[6-[ (4 -methyl - 1 - 

piperaz iny 1 ) methyl ] - 7 , 8 - dihy dro - 2 - naphthaleny 1 ] - 1 - 
piperidinecarboxamide 




The titled compound was obtained by carrying out the 
20 same operation as in Example 99, using 6- [ ( 4-methyl-l- 
piperazinyl ) methyl] -7 , 8-dihydro-2-naphthalenamine 
obtained in Reference Example 106. 

l H NMR (CDC1 3 ) <5 : 1.62-1.77 (2H, m) . 1.90 (2H, d, J=12.0 
Hz), 2.28 (2H, t, J=8.1 Hz), 2.29 (3H, s), 2.33 (3H, s)/ 
25 2.46 (8H, bs). 2.64-2.73 (1H, m) , 2.79 (2H, t, J=8.1 Hz), 
2.96 (2H, d, J=10.5Hz), 3.05 (2H, s), 4.19 (2H, d, J=13.5 
Hz), 6.31 (1H, s), 6.34 (1H, s), 6.93 (1H, d, J=8.4 Hz), 
7.04-7.16 (5H, m), 7.23 (1H, s). 
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Melting point: 214-216 *C (crystallization solvent: 
tetrahydrofuran - n-hexane) 
Elemental analysis for C 29 H 3fl N 4 0 

Calcd.: C, 75.94; H, 8.35; N, 12.22. 
5 Found: C f 75.67; H, 8.47; N, 12.27. 

Example 242 

4 - ( 4 -Methoxyphenyl ) -N- [ 6 - [ ( 4 -methyl - 1 - 
piper a z iny 1 ) methyl ] - 7 . 8 - dlhy dro - 2 - naph thalenyl ] - 1 - 
1 0 piperidinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 99, using 6- [ ( 4-methyl-l- 
piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenamine 

15 obtained in Reference Example 106. 

*H NMR (CDC1 3 ) 5: 1.68-1.76 (2H. m) , 1.89 (2H, d, J-ll.l 
Hz), 2.29 (2H, t, J=8.1 Hz), 2.29 (3H f s), 2.46 (8H, bs), 
2.64-2.71 (1H, m), 2.79 (2H, t, J=8 . 1 Hz), 2.82-3.03 (2H, 
m), 3.05 (2H, s), 3.80 (3H, s), 4.19 (2H, d, J=12.6 Hz), 

20 6.31 (1H, s), 6.34 (1H, s), 6.87 (2H f d, J=8.7 Hz), 6.93 
(1H, d, J=8.4 Hz), 7.06 (1H, dd, J=8.1, 2.1 Hz), 7.14 (2H, 
d, J=8.7 Hz), 7.23 (1H, s). 

Melting point: 198-200 *C (crystallization solvent: 
tetrahydrofuran - n-hexane) 
25 Elemental analysis for C 29 H 38 N 4 0 2 

Calcd.: C, 73.38; H, 8.07; N, 11.80. 
Found: C, 73.04; H. 7.95; N, 11.67. 

Example 243 
30 4 - ( 4 - Chlorophenyl ) -N- [ 6 - [ ( 4 -methyl - 1 - 

piperazinyl ) methyl 1-7,8 -dihydro- 2 -naphthalenyl ] - 1 - 
piperidinecarboxamide 
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CH3 



10 



15 



20 



The titled compound was obtained by carrying out the 
same operation as in Example 99 , using 6- [ ( 4 -methyl- 1- 
piperazinyl ) methyl ] - 7 . 8 -dihydro- 2 - naphthalenamine 
obtained in Reference Example 106. 

*H NMR (CDCI3) 6: 1.64-1.76 (2H, m) , 1.90 (2H, d, J-ll.l 
Hz), 2.29 (2H. t, J=8.1 Hz), 2.29 (3H. s), 2.46 (8H, bs), 
2.66-2.72 (1H, m) . 2.79 (2H, t, J=8.1 Hz), 2.81-3.03 (2H, 
m). 3.05 <2H, s), 4.20 (2H, d, J=12.6 Hz). 6.31 (1H. s), 
6.34 (1H, s), 6.93 (1H, d. J=7-8 Hz). 7.04-7.07 (1H, m) , 
7.14 (2H, d. J=8.4 Hz). 7.22 (1H. s), 7.28 (2H, d. J=8.4 
Hz). 

Melting point: 201-203 *C (crystallization solvent: 
tetrahydrofuran - n-hexane) 

Example 244 

N- [ 2 - [ ( Dimethylamino ) methyl ] - 1H- inden- 6 -yl ] [ 1 , 1 1 - 
biphenyl ] - 4 - carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Example 1, using 2- 
[ (dimethylamino ) methyl ]-lH- inden -6 -amine obtained in 
Reference Example 116. 
Elemental analysis for C 25 H 24 N 2 0 • 0 . 5H 2 0 

Calcd.: C, 79.55; H, 6.68; N, 7.42. 

Found: C, 79.38; H, 6.76; N. 7.34. 
Melting point : 187-189 *C (crystallization solvent : ethyl 
acetate - diisopropyl ether) 
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FAB(pos) 369.2 [M+H]+ 
Example 245 

N- [ 2- [ ( Dimethylamino ) methyl ] - 1H - inden - 6 - y 1 ] - 4 ' - 
5 f luoro[ 1 , 1 ' -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 2- 
[ (dimethylamino)methyl]-lH-inden-6-amine obtained in 
10 Reference Example 116. 

Melting point: 209-211 *C (crystallization solvent: ethyl 
acetate - diisopropyl ether) 
FAB(pos) 387.2 [M+H]+ 

15 Example 246 

4 1 -Chloro-N- [2 - [ (dimethylamino ) methyl ] - 1H- inden- 6- 



yl] [ 1 , 1 ' -biphenyl J -4-carboxamide 




The titled compound was obtained by carrying out the 
20 same operation as in Example 1, using 2- 

[ (dimethylamino ) methyl ]-lH- inden -6 -amine obtained in 
Reference Example 116. 

Melting point: 218-220 *C (crystallization solvent: ethyl 
acetate - diisopropyl ether) 
25 FAB(pos) 403.2 [M+H]+ 



Example 247 

4 1 -Chloro-N- [2- ( 1-pyrrolidinylmethyl) -3 . 4-dihydro-2H- 



• # 
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1 , 4-benzoxazin-6-yl] [1,1" -biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
same operation as in Example 1, using 6-amino-2- ( 1- 
5 pyrrolidinylmethyl ) -3 , 4-dihydro-2H-l , 4-benzoxazine 
obtained in Reference Example 117-. 

2 H-NMR (CDC1 3 ) <5 : 1.70-1.90 (4H, m) , 2.50-2.70 (4H, m) . 
2.73 (2H, d, J=6.0Hz), 3.18-3.24 (1H. m) , 3.45-3.49 (1H, 
m). 3.87 (1H, brs), 4.26-4.28 (1H, m), 6.61 (1H, dd, J=2.7, 
10 8.4 Hz), 6.80 (1H, d, J=8.4 Hz), 7.26 (1H, d, J=2.7 Hz), 
7.44 (2H, d, J=8.4 Hz), 7.55 (2H, d, J=8.4 Hz), 7.64 (2H, 
d, J=8.1 Hz), 7.71 (1H, s), 7.91 (2H, d, J=8.1 Hz). 
Melting point : 221-222 *C (crystallization solvent : 
diisopropyl ether) 

15 

Example 248 

4 ■ -Fluoro-N- [2- ( 1 -pyrrolidinylmethyl) - 3, 4 -dihydro- 2H- 
l,4-benzoxazin-6-yl] [1,1' -biphenyl] -4-carboxamide 




20 The titled compound was obtained by carrying out the 

same operation as in Reference Example 1, using 6- 
amino-2-( 1 -pyrrolidinylmethyl) -3 , 4 -dihydro- 2H-1, 4- 
benzoxazine obtained in Reference Example 117. 
*H-NMR ( CDCI3 ) 6 : 1.70-1.90 (4H, m) , 2.50-2.70 (4H, m) , 2.73 

25 (2H, d, J =6.3Hz), 3.18-3.24 (1H, m), 3.45-3.49 (1H, m) , 
3.88(1H, brs), 4.24-4.30 (1H, m) , 6.62 (1H, dd, J=2.7, 8.4 
Hz), 6.80 (1H, d, J=8.4 Hz), 7.13-7.19 (2H, m), 7.26 (1H, 
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d, 3=2.7 Hz). 7.56-7.60 <2H, ra) . 7.63 (2H, d. J=8.4 Hz). 
7.71 (1H. s). 7.90 (2H, d. J=8.4 Hz). 
Melting point : 204-206 "C (crystallization solvent : 
diisopropyl ether) 

5 

Example 249 

6 - ( 4 -Me thy lphenyl ) -N- [ 2 - ( 1 -pyrrolidinylmethyl ) - 3 . 4 - 
dihydro- 2H- 1 , 4 -benzoxazin- 6 -yl ] nicotinamide 




10 The titled compound was obtained by carrying out the 

same operation as in Reference Example 1. using 6- 
amino- 2 - ( 1 - pyrrolidinylmethyl ) - 3 , 4 - dihydro - 2H - 1 , 4 - 
benzoxazine obtained in Reference Example 117. 
"H-NMR ( CDC1 3 ) 6 1 1.70-1.85 (4H. m) , 2.43 (3H, s) . 2.50-2.70 

15 (4H. m), 2.74 (2H. d. J=6.3Hz). 3.19-3.25 (1H. m) . 3.45-3.49 
(1H, m). 3.90 (1H. brs). 4.27-4.29 (1H. m) , 6.63 (1H. dd. 
J-2.4. 8.7 Hz). 6.81 (1H, d. J=8.7 Hz), 7.26 (1H. d. J=2.7 
Hz). 7.31 (2H. d. J=8.1 Hz) . 7.67 (1H. s) . 7.81 (1H. d. J=8.1 
Hz), 7.93 (2H. d, J=7.8Hz). 8.21 (1H. dd. J=2.4. 8.4 Hz). 

20 9.09 (1H. d. 3=2. A Hz). 

Melting point : 207-208 *C (crystallization solvent : 
diisopropyl ether) 

Example 250 

25 4-(4-Fluorophenyl)-N- [2- ( 1 -pyrrolidinylmethyl) -3. 4- 

dihydro- 2H- 1 . 4 -benzoxazin- 6 -yl J - 1 - piper idinecarboxamide 
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25 



The titled compound was obtained by carrying out the 
same operation as in Reference Example l r using 6- 
amino - 2 - ( 1 - pyrrol idiny lme thy 1 )-3,4- dihy dr o -2H-1.4- 
benzoxazine obtained in Reference Example 117. 
X H-NMR (CDC1 3 ) 6 : 1.60-1.90 (8H, m) , 2.50-2.70 (5H, mj . 2.71 
(2H, d, J=6.3Hz), 2.91-3.00 (2H. m) , 3.15-3.21 (1H. brs), 
3.42-3.45 (1H, m) f 3.77 (1H, brs), 4.15-4.25 (3H, m) , 6.20 
(1H, s), 6.38 (1H, dd, J=2.1. 8.4 Hz). 6.73 (1H, d, J=8.4 
Hz). 6.91 (1H, d, J=2.1 Hz). 6.97-7.03 (2H, m) . 7.14-7.19 
(2H. m). 

Melting point : 192-195 *C (crystallization solvent : 
diisopropyl ether) 

Example 251 

4 1 - Chloro -N- [4- ( methylsulf onyl ) - 2 - ( 1 - 
pyrrolidinylmethyl) -3 . 4-dihydro-2H- 1 , 4-benzoxazln-6- 
yl] 11. 1 ■ -biphenyl] -4-carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Reference Example 1. using 6- 
amino-4- (methylsulf onyl) -2- ( 1 -pyrrolidinylmethyl) -3 , 4- 
dihydro-2H-l , 4-benzoxazine obtained in Reference Example 
118. 

'H-NMR (CDCI3) 6 : 1.75-1.85 (4H f m) . 2.55-2.70 (4H. m) , 2.78 
(2H, d. J=6.0Hz), 3.04 (3H, s). 3.27-3.34 (1H, m) , 
4.24-4.31 (1H, m). 4.31-4.35 (1H. m), 6.98 (1H. d, J=8.7 
Hz). 7.45 (2H, d. J=9.0Hz). 7.50-7.60 (1H. m) , 7.53 (2H. 
d. J=9.0 Hz). 7.67 (2H, d. J=8.4 Hz). 7.84 (1H. s). 7.84 
(1H. brs). 7.94 (2H. d. J=8.4 Hz). 

Melting point : 203-204 *C (crystallization solvent : 
diisopropyl ether) 
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Example 252 

N- [6- [ (4-Methyl-l-piperazinyl)methyl] -7,8-dihydro-2- 
naphthalenyl] [ 1 , 1 ' -biphenyl] -4-carboxamide 




5 The titled compound was obtained by carrying out the 

same operation as in Reference Example 1, using 6- [(4- 
me thy 1 - 1 - piper az iny 1 ) methyl ] - 7 , 8 - dihydr o - 2 - 
naphthalenarnine obtained in Reference Example 106. 
l H NMR ( CDC1 3 ) 6 1 2.31 (3H, s) , 2.33 (2H, t, J=8.1 Hz) . 2.49 
10 (8H f bs), 2.84 (2H, t, J=8.1 Hz). 3.07 (2H, s), 6.36 (1H, 
s), 7.02 (1H. d, J=8.1 Hz), 7.35-7.52 (5H, m) , 7.63 (2H, 
d, J=8.1 Hz), 7.71 (2H, d, J=8.1 Hz), 7.80 (1H, s), 7.94 
(2H, d, J=8.1 Hz). 

Melting point : 196-198 (crystallization solvent : 

15 ethyl acetate) 

Example 253 

4 ■ -Methyl -N- [ 5 -methyl- 6- [ ( 4 -methyl- 1 - 
piperazinyl ) methyl] -7 , 8 -dihydro- 2 -naphthalenyl] [ 1 , 1 ■ - 
2 0 biphenyl ] - 4 - carboxamlde 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 1, using 5- 
methyl - 6 - [ ( 4 -methyl - 1 - piperaz iny 1 ) methyl ] - 7 , 8 - dihydro - 
25 2 -naphthalenarnine obtained in Reference Example 115. 

l H NMR (CDCIJ <5 : 2.08 (3H, s), 2.29 (3H, s). 2.34 (2H, t t 
J=7.8Hz), 2.42 (3H, s) , 2.45 (8H, bs), 2.75 (2H, t, J=7.8 
Hz), 3.16 (2H, s), 7.26-7.30 (3H, m) , 7.44 (1H, d, J*8.4 




• 
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Hz), 7.53-7.55 (3H, m), 7.70 (2H, d, J=8.4 Hz), 8.00 (1H, 
s), 7.93 (2H, d, J=8.4 Hz). 

Melting point : 212-214 *C (crystallization solvent : 
ethyl acetate) 

Example 254 

4 1 -Methoxy-N- [ 5 -methyl- 6- [ ( 4 -methyl- 1- 

piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenyl] [ 1 , 1 ■ - 

biphenyl ] - 4 - carboxamide 



The titled compound was obtained by carrying out the 
same operation as in Reference Example 1, using 5- 
methyl-6- [ ( 4 -methyl -1-piperazinyl) methyl] -7 , 8-dihydro- 
2-naphthalenamine obtained in Reference Example 115. 
X H NMR (CDC1 3 ) 6 : 2.08 (3H, s), 2.29 (3H, s), 2.34 (2H, t, 
J=7.8 Hz) , 2.45 (8H, bs) , 2.75 (2H, t, J=7.8 Hz) , 3.16 (2H, 
S), 3.87 <3H, S), 7.01 (2H, d, J=8.1Hz), 7.27 (1H, d, J=8.4 
Hz), 7.44 (1H, d, J=8.4Hz), 7 . 51 ( 1H, s ) , 7 . 58 ( 2H, d, J=8.4 
Hz), 7.67 (2H, d, J=8.4Hz), 7.81 (1H, s), 7.92 (2H, d, J=8.4 
Hz). 

Melting point : 215-217 *C (crystallization solvent : 
ethyl acetate) 

Example 255 

4' -Fluoro-N-[5-methyl-6-[ (4 -methyl- 1- 

piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenyl] [1,1'- 

bipheny 1 ] - 4 - carboxamide 
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The titled compound was obtained by carrying out the 
same operation as in Reference Example 1. using 5- 
methyl-6- [ ( 4-methyl-l-piperazinyl)methyl] -7 . 8-dihydro- 

5 2-naphthalenamlne obtained in Reference Example 115. 

l H NMR (CDC1 3 ) 8 : 2.08 (3H. s). 2.29 (3H, s), 2.34 (2H, t, 
J=7.8 Hz). 2.46 (8H. bs). 2.75 (2H. t, J=7.8 Hz). 3.16 (2H, 
s). 7.17 (2H. d. J=8.4 HZ). 7.28 (1H. d. J=8.4 Hz). 7.44 
(1H. d. J=8.4Hz). 7.51 (1H, s). 7.57-7.62 (2H. m) . 7.66 

10 (2H. d. J=8.4 Hz). 7.82 (1H. s). 7.94 (2H. d. J=8.4 Hz). 
Melting point : 233-235 *C (crystallization solvent : 
ethyl acetate) 

Example 256 
15 4' -Chloro-N-[5-methyl-6-[ (4-methyl-l- 

piper aziny 1 ) methyl 1-7.8- dihydro - 2 - naphthaleny 1 ] [ 1 , 1 ' - 
biphenyl] -4-carboxamide 




The titled compound was obtained by carrying out the 
20 same operation as in Reference Example 1, using 5- 

methy 1 - 6 - [ ( 4 -methyl - 1 - piperaz inyl ) methyl ] - 7 . 8 - dihydro - 
2-naphthalenamine obtained in Reference Example 115. 
*H NMR ( CDCI3 ) (5: 2.08 (3H. s) . 2.29 (3H. s). 2.34 (2H. t, 
J=7.8 Hz), 2.46 <8H. bs). 2.75 (2H. t. J=7.8 Hz), 3.16 (2H. 
25 s). 7.28 (1H, d. J=8.4 Hz). 7.43-7.47 (3H. m) , 7.51 (1H, 
s). 7.56 (2H. d. J=8.4 Hz). 7.67 (2H, d. J=8.4 Hz). 7.80 
(1H. s). 7.94 (2H. d. J=8.4 Hz). 



WO 01/21577 PCT/JP00/06375 

317 



Melting point : 216-218 *C (crystallization solvent : 
ethyl acetate) 

Example 257 

5 6 - ( 4 -Chlorophenyl ) -N- [ 5 -methyl- 6 - [ ( 4 -methyl - 1 - 
piperaz iny 1 ) methyl ] - 7 , 8 - dihydro - 2 - 
naphthalenyl ] nicotinamide 




The titled compound was obtained by carrying out the 
10 same operation as in Reference Example 1. using 5- 

me thy 1 - 6 - [ ( 4 -methyl - 1 - piper azinyl ) methyl ] - 7 , 8 - dihydro - 
2-naphthalenamine obtained in Reference Example 115. 
*H NMR (CDC1 3 ) <5 : 2.09 (3H, s), 2.29 (3H, s), 2.35 (2H, t, 
J=8.1 Hz), 2.46 (8H # bs) f 2.75 (2H, t, J=8.1 Hz), 3.16 (2H, 
15 s). 7.28 (1H, d, J=8.4 Hz), 7.43-7.50 (4H, m) , 7.83 (2H. 
d, J=8.4 Hz), 8.01 (2H, d, J=8 . 4 Hz), 8.27 (1H, d, J=8 . 4 
Hz), 9.13 (1H, s). 

Melting point : 219-221 *C (crystallization solvent : 
ethyl acetate) 

20 

Example 258 

5- ( 4 -Chlorophenyl) -N- [ 5-methyl-6- [ ( 4 -methyl- 1 - 
piper a z iny 1 ) methyl ] - 7 , 8 -dihydro- 2 -naphthalenyl ] - 2 - 
pyridinecarboxamide 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 1, using 5- 
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methyl-6- [ (4 -methyl- 1-piperazinyl) methyl] -7 # 8-dihydro- 
2-naphthalenamine obtained in Reference Example 115. 
*H NMR (CDC1 3 ) <5 : 2.09 (3H, s), 2.29 (3H, s), 2.35 (2H, t, 
J=8.1 Hz) , 2.45 (8H, bs) , 2.77 (2H, t, J=8.1Hz), 3.16 (2H, 
5 s). 7.30 (1H, d; J=8.1 Hz), 7.49-7.63 (6H. m) , 8.05 (1H, 
dd, J=2.4 Hz, 8.4 Hz), 8.36 (1H, d, J=8.1 Hz). 8.79 (1H, 
d, J-1.2 Hz) , 9.97 (1H, s) . 

Melting point : 177-179 *C (crystallization solvent : 
ethyl acetate) 

10 

Example 259 

N- [ 5 -Methyl- 6 - [ ( 4 -methyl - 1 -piperazlnyl ) methyl ] - 7 , 8 - 
dihydro-2-naphthalenyl] -4- (4-methylphenyl) -1- 
piperidinecarboxamide 



15 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 99 . using 5- 
methyl-6- [ ( 4 -methyl- 1-piperazinyl) methyl] -7, 8- dihydro- 
2-naphthalenamine obtained in Reference Example 115. 

20 *HNMR (CDCI3) 6 : 1.60-1.78 (4H, m) . 2.05 (3H, s) , 2.28 (3H. 
s), 2.29 (2H, t. J=8.1 Hz). 2.33 (3H, s), 2.46 (8H, bs), 
2.65-2.72 (3H, m) , 2.93-3.03 (2H, m) , 3.13 (2H, s), 
4.18-4.23 (2H, m) . 6.40 (1H, s), 7.09-7.24 (7H, m) . 
Melting point : 176-178 *C (crystallization solvent : 

25 ethyl acetaten-hexane) 

Example 260 

4 - ( 4 -Methoxypheny 1 ) -N - [ 5 -methyl - 6 - [ ( 4 -methyl - 1 - 
piper az inyl ) methyl ] - 7 , 8 - dihy dro - 2 - n aph t haleny 1 ] - 1 - 
30 piperidinecarboxamide 
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X 



o 



N 
H 




CHj 



The titled compound was obtained by carrying out the 
same operation as in Reference Example 99, using 5- 
methyl-6- [ (4 -methyl- 1 -piperazinyl )methyl] -7, 8-dihydro- 
5 2-naphthalenamine obtained in Reference Example 115 . 

*H NMR ( CDC1 3 ) 6 : 1.68-1,92 (4H, m) . 2.05 (3H, s) , 2.28 (3H, 
s), 2.29 (2H, t, J=8.1Hz), 2.45 (8H f bs), 2.67-2.72 (3H, 
m), 2.95-3.02 (2H, m) , 3.14 (2H, s), 3.80 (3H, s), 4.18-4,22 
(2H, m) , 6.36 (1H, s), 6.87 (2H. d f J=8.4 Hz), 7.12-7.21 
10 (5H, m). 

Melting point : 175-177 X*, (crystallization solvent : 
ethyl acetate) 

Example 261 

15 4 - ( 4 - Chlor ©phenyl )-N-[5 -methyl - 6 - [ ( 4 - methyl - 1 - 

piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenyl] -1- 
piperidinecarboxamide 



20 same operation as in Reference Example 99 , using 5- 

methyl-6- [ ( 4 -methyl-1 -piperazinyl )methyl] -7 , 8-dihydro- 
2-naphthalenamine obtained in Reference Example 115. 
*HNMR (CDC1 3 ) 5 s 1.67-1.92 (4H, m) , 2.05 (3H, s), 2.28 (3H, 
s), 2.29 (2H, t, J=8.1 Hz), 2.45 (8H, bs), 2.67-2.72 (3H, 

25 m), 2.95-3.02 (2H # m) , 3 . 14 (2H, s) , 4.18-4.23 (2H, m) , 6.36 . 
(1H, s) , 7.13-7.30 (7H, m) . 

Melting point : 141-143 t (crystallization solvent : 




The titled compound was obtained by carrying out the 
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ethyl acetate) 
Example 262 

4 - [ ( 4 -Chlorophenyl ) ( phenyl ) methyl ] -N- [ 4 -methyl - 3 - ( 1 - 
5 pyrrolidinylmethyl ) -2H-chromen-7-yl] -1- 
piperazinecarboxamide 




xccro 



The titled compound was obtained by carrying out the 
same operation as in Reference Example 99, using 4- 
1 0 methyl- 3- ( 1 -pyrrolidinylmethyl ) - 2H-chromen- 7 -amine 
obtained in Reference Example 107. 

l H NMR (CDC1 3 ) 6 : 1.76 (4H, s), 2.01 (3H, s), 2.42 (4H, t, 
J=5.1 Hz), 2.49 (4H, s), 3.22 (2H, s) , 3.48 (4H, t. J=5.1 
HZ), 4.24 (1H, s), 4.68 (2H, s), 6.23 (1H, s), 6.77 (1H, 
15 s), 6.96 (1H, d, J=8.7Hz), 7.09 (1H, d, J=8.7Hz). 7.19-7.61 
(9H, m). 

Melting point : 104-106 *C (crystallization solvent : 
ethyl acetate - n-hexane) 

20 Example 263 

N- (2 , 2-Diphenylethyl) -N ■ - [ 4 -methyl- 3- ( 1- 
pyrr olidiny lme thyl ) - 2H - chr omen - 7 -yl ] urea 




The titled compound was obtained by carrying out the 
25 same operation as in Reference Example 99, using 4- 
methyl-3- ( 1 - pyrrolidinylmethyl ) -2H-chromen- 7 -amine 
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obtained in Reference Example 107. 

*H NMR (CDC1 3 ) 6 : 1.76 (4H, s) , 1.99 (3H, s) . 2.49 (4H, s) . 
3.22 (2H. s), 3.83 (2H f t, J=7.8 Hz), 4.18 (1H, t, J=7.8 
Hz), 4.66 (2H, s), 4.96 (1H, s), 6.48 (1H, s), 6.57 (1H, 
5 s), 6.69 (1H, d, J=8.1Hz), 6.98 (1H, d. J=8.1Hz), 7.20-7.30 
(10H, m). 

Melting point : 166-168 *C (crystallization solvent : 
ethyl acetate - n-hexane) 

10 Example 264 

N- [ 4 -Methyl- 3- ( 1-pyrrolidinylmethyl) -2H-chromen-7-yl] - 
3,4- dihydro- 2 { 1H ) - isoquinolinecarboxamide 



15 same operation as in Reference Example 99, using 4- 
methyl-3- (1-pyrrolidinylmethyl ) -2H-chromen-7-amine 
obtained in Reference Example 107. 

X H NMR (CDCl a ) <5 : 1.76 (4H, s), 2.02 (3H, s), 2.49 (4H, s), 
2.92 (2H, t, J=6.0Hz), 3.23 (2H, s), 3.71 (2H, t, J=6.0Hz), 
20 4.65 (2H, s), 4.68 (2H, s) , 6.43 (1H, s), 6.86 (1H, d, J=1.8 
Hz), 7.02-7.22 (6H, m) . 

Melting point : 135-137 *C (crystallization solvent : 
ethyl acetate - n-hexane) 

25 Example 265 

N- [ 4 -Methyl- 3- ( 1-pyrrolidinylmethyl) -2H-chromen- 7 -yl) - 
4 - ( 1 - piper idiny 1 ) - 1 - piper idinecarboxamide 




The titled compound was obtained by carrying out the 
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The titled compound was obtained by carrying out the 
same operation as in Reference Example 99 , using 4- 
me thy 1 - 3 - ( 1 - pyrrolidinylme thy 1 ) - 2H - chromen - 7 - amine 
obtained in Reference Example 107. 
5 *H NMR (CDC1 3 ) <5 : 1.27-1.89 (14H. m), 2.02 <3H, s), 
2.49-2-51 (9H, m) , 2.83-2.90 (2H, m) , 3.23 (2H, s). 
4.08-4.12 (2H, m), 4.68 (2H. s). 6.31 (1H, s), 6.80 (1H, 
d, J-2.4 Hz), 6.98 (1H, dd, J=2.4 Hz. 8.4 Hz), 7.09 (1H, 
d, J«8.4 Hz). 

10 Melting point : 98-100 *t (crystallization solvent : ethyl 
acetate - n-hexane) 

Example 266 

2 - ( 4 -Methyl - 6 - oxo - 2 - phenyl -1.6- dihy dro - 5 - pyr imidiny 1 ) - 
15 N- 1 4 -methyl- 3 - ( 1 -pyrrolidinylmethyl ) - 2H-chromen- 7 - 
yllacetamide 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 1, using 4- 
20 methyl- 3 - ( 1 -pyrrolidinylmethyl ) - 2H- chromen- 7 -amine 
obtained in Reference Example 107. 

l H NMR (CDC1 3 ) 6 z 1.76 (4H # s), 1.98 (3H. s), 2.49 (4H. s). 
2.61 (3H, s), 3.22 (2H, s) , 3.65 (2H, s), 4.65 (2H, s), 
6.86-7.00 (4H, m) . 7.54 (3H, s), 8.01 (2H, s), 8.87 (lH,s). 
25 Melting point : 255-257 *C (crystallization solvent : 
ethyl acetate - n-hexane) 

Example 267 

Benzyl 2 - [ [ 4 -methyl - 3 - ( 1 -pyrrolidinylmethyl ) - 2H- 
30 chromen- 7 -yl ] amino ] - 2 - oxoethylcarbamate 
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10 




The titled compound was obtained by carrying out the 
same operation as in Reference Example 1, using 4- 
methyl-3- (1-pyrrolidinylmethyl) -2H-chromen-7-amine 
obtained in Reference Example 107. 

*H NMR (CDC1 3 ) 6 : 1.78 (4H, s) , 2.03 (3H, s) f 2.53 (4H, s), 
3.26 (2H. s), 3.99 (2H, d, J=4.8 Hz), 4.71 (2H, s). 5.17 
(2H, s), 5.50 (1H, bs), 7.00-7.14 <4H, m) , 7.36 (5H, s) , 
7.80 (1H, bs). 

Melting point : 143-145 *C (crystallization solvent : 
ethyl acetate - n-hexane) 



15 



20 



25 



30 



Preparation Example 1 

(1) Compound obtained in 

Reference Example 25 50 mg 

(2) Lactose 34 mg 

(3) Corn starch 10.6 mg 

(4) Corn starch (paste) 5 mg 

(5) Magnesium stearate 0.4 mg 

(6) Carboxvmethvlcellulose calcium 20 mg 

Total 120 mg 

In accordance with a conventional manner, the above 
(1) to (6) are admixed and tableted using a tableting 
machine to give tablets. 



Preparation Example 2 

(1) Compound obtained in Example 1 

(2) Lactose 

(3) Corn starch 

(4) Corn starch (paste) 

(5) Magnesium stearate 

(6) Carboxvmethylcellulose calcium 



50 mg 
34 mg 
10.6 mg 

5 mg 

0.4 mg 
20 mg 



Total 



120 mg 
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In accordance with a conventional manner, the above 
(1) to (6) are admixed and tableted using a tableting 
machine to give tablets. 

5 Reference Example 1-1 

Amplification of rat SLC-1 receptor cDNA by PCR method using 
rat -brain -originated cDNA 

Reverse transcription reaction was done using random 
primer, with rat -brain -originated poly (A) + RNA (Clone Tech 

10 Co. ) used as a template. Reagent from the TaKaRa RNA PCR 
ver. 2 kit was used for the reverse transcription reaction. 
Next, using this reverse transcription product as a 
template, amplification was done by a PCR method using 
synthetic DNA primers with sequence numbers 1 and 2. 

15 Synthetic DNA primer was constructed to amplify genes in 
the domain where genes are translated by receptor protein . 
At that time, individual restriction enzyme recognition 
sequences were also added on the 5 ' side and 3 ' side of the 
gene, to add a nucleotide sequence on the 5' side of gene 

20 which recognized restriction enzyme Sal I, and to add a 
nucleotide sequence on the 3' side of the gene which 
recognized the restriction enzyme Spe I . The reactant was 
constituted of 5 \xl of cDNA template, 0.4 pM of synthetic 
DNA primer , 0 . 25 mM of dNTPs , 0 . 5 pi of Pf u ( StrataGene Co . ) 

25 DNA polymerase, and buffers attached to enzymes, with total 
reaction quantity set at 50 pi. 

A thermal cycler (Parkin Elmer Co. ) was used to produce 
cycles for amplification. After heating at 94° C for 60 
seconds, the cycle consisting of 94° C for 60 seconds, 60 c C 

30 for 30 seconds, and 72° C for 150 seconds, was repeated 35 
times, and finally reaction was conducted at 72° C for 10 
minutes. After 0.8% agarose gel electrophoresis, the 
amplified products were confirmed by ethidium bromide 
dying . 

35 

Reference Example 1-2 
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Subcloning of PCR products into plasmid vector, and 
confirmation of an amplified cDNA sequence by decoding of 
a nucleotide sequence in an inserted. cDNA portion 

The reaction product after PCR conducted in Reference 
5 Example 1-1 was separated using 0.8% low-melting point 
agarose gel. After the band section was cut out using a 
razor, DNA was recovered by conducting fragmentation, 
phenol extraction, phenol-chloroform extraction and 
ethanol precipitation. The recovered DNA was subcloned on 

10 plasmid vector PCR- Script Amp SK( + ) in accordance with 
prescription of the PCR-Script™ Amp SK(+) cloning kit 
(Stratagene Co.). After this was introduced into 
Escherichia coli XL-1 Blue (Stratagene Co.) by 
transformation, the clones with fragments of inserted cDNA 

15 were selected in LB agar culture medium containing 

ampicillin and X-gal . Only clones showing white color were 
separated using a sterilized toothpick, and transformant 
E. coli XL-1 Blue/rat SLC-1 was obtained. 

Each clone was cultured overnight in LB culture medium 

20 containing ampicillin, and plasmid DNA was prepared using 
QIA prep8 mini prep (Qiagen). A portion of the prepared 
DNA was digested with Sal I and Spe I , and the size of the 
inserted receptor cDNA fragment was confirmed. Reactions 
to determine nucleotide sequences were carried out using 

25 a DyeDeoxy Terminator Cycle Sequence Kit (Parkin Elmer 
Co.), and decoded using a fluorescent light automatic 
sequencer. The sequences of the 3 clones obtained were 
analyzed, and it was confirmed that all of them match the 
reported gene sequence (Sequence number: 4) in which the 

30 Sal I recognition sequence is added on the 5 9 side and the 
Spe I recognition sequence is added on the 3' side of the 
cDNA sequence (Lakaye, B. , et al., Biochim. Biophys. Acta, 
Vol. 1401, pp. 216-220 (1998), accession No. AP08650) 
coding rat SLC-1 protein (Sequence number: 3). 

35 

Reference Example 1-3 
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Preparation of CHO cells for rat SLC-1 expression 

The full-length amino acid sequence of rat brain 
originated SLC-1, which was confirmed in Reference Example 
1-2, was coded, and plasmid was prepared using a plasmid 

5 Midi Kit (Qiagen) from the E. coli transformed by the 
plasmid, to which the gene with Sal I recognition sequence 
added to the 5' side and Spe I recognition sequence added 
to the 3' side, had been introduced. Then, the insert 
section was cut out by digesting with Sal I and Spe I. The 

10 insert DNA was cut out with a razor from the agarose gel 
after electrophoresis. 

Next, fragmentation, phenol extraction, phenol- 
chloroform extraction, and ethanol precipitation, were 
conducted and the DNA was recovered. This insert DNA was 

1 5 added to vector plasmid pAKKO- 111H ( the same vector plasmid 
as pAKKOl.llH described in Hinuma, S., et al., Biochlm. 
Biophys. Acta, Vol. 1219, pp. 251-259 (1994)) for animal 
cell expression which was digested with Sal I and Spe I, 
and ligation was conducted using T4 ligase (TaKaRa Shuzo) , 

20 to construct pAKKO-SLC-1 plasmid for protein expression. 

After E. coll DH5 transformed by pAKKO- SLC-1 was 
cultured, pAKKO-SLC-1 plasmid DNA was prepared using a 
Plasmid Midi Kit (Qiagen). This was introduced into CHO 
dhfr* cells in accordance with the attached protocol, using 

25 a CellPhect Transfection Kit (Amersham Pharmacia Biotech 
Co.). A coprecipitating suspension of 10 pg of DNA and 
calcium phosphate was prepared, and this suspension was 
added to 10 cm Petri dishes in which 5 x io 5 or 1 * 10* of 
CHO dhfr~ cells had been seeded 24 hours previously. After 

30 these cells were cultured for 1 day in MEMa culture medium 
containing 10% fetal bovine serum, subculture was 
conducted, and cultivation was conducted in selective 
culture medium, MEMa culture medium containing no nucleic 
acid but containing 10% dialyzed fetal bovine serum. 56 

35 clones of colonies of the transformed CHO cells expressing 
SLC-1, proliferated in the selective culture medium, were 



WO 01/21577 



PCT/JPOO/06375 



327 

selected. 

Reference Example 1-4 

Selection of CHO/SLC-1 cell strain expressing a large 
5 quantity of full-length rat SLC-1 receptor protein mRNA 
The quantity of expressed full-length rat SLC-1 
receptor protein mRNA of 56 clones of the CHO/SLC-1 strains 
established in Reference Example 1-3, was measured using 
a Cytostar T Plate (Amersham Pharmacia Biotech Co. ) as shown 

10 below according to the attached protocol. Each well of the 
Cytostar T Plate was seeded with each clone of the CHO/SLC-1 
strain by 2.5 * 10 4 , and cultured for 24 hours, then the 
cells were fixed using 10% formalin. After 0.25% Triton 
X-100 was added to each well to increase cell permeability, 

15 35 S- labeled riboprobes with sequence number: 5 were added 
and hybridized. 20 mg/ml of RNaseA was added to each well 
to digest free riboprobes. After the plate was thoroughly 
washed, the radioactivity of the hybridized riboprobes was 
determined using a Topcounter. Strains with high 

20 radioactivity showed large amounts of mRNA expression. In 
particular, mainly used was Clone number 44 among 3 clones 
which showed large amounts of mRNA expression. 

Reference Example 1-5 
25 Isolation of plasmid containing human SLC-1 cDNA 

After nicks were inserted into the DNA of Human fetal 

brain originated cDNA library (SUPERSCRIPT™ cDNA Library; 

GIBCOBRL Co.) according to the manual of the Genetrapper 

cDNA positive selection system (GIBCOBRL Co. ) , using pharge 
30 Fl endonuclease, single stranded human fetal brain 

originated cDNA library was prepared by digesting the 

above-mentioned library with Escherichia coli exonuclease 

III. 

Biotin-14-dCTP was added to the 3' end of synthetic 
35 oligonucleotide (equivalent to 1434-1451 of accession No. 
U71092), sequence number: 6 which was prepared according 
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to the report by Kolakowski Jr. , et al. (Kolakowski Jr.. 
et al. (1996) FEBS Lett. Vol. 398, pp. 253-258) using 
Terminal Deoxynucleotidyl Transferase, and biotlnated 
oligonucleotide was prepared. The above manual was 

5 followed regarding composition of a reaction mixture and 
reaction time. 

After 4 jig of single stranded human fetal brain 
originated cDNA library was kept at 95° C for 1 minute, the 
library was rapidly cooled on ice. 20 ng of blotinated 

10 oligonucleotide was added, which was hybridized using the 
attached hybridization buffer at 37° C. for 1 hour. 
Streptoavidin beads were added to the mixture, then single 
stranded human fetal brain originated cDNA hybridized by 
blotinated oligonucleotide, was isolated using a MAGNA - 

15 SEP Magnetic Particle Separator (GIBCOBRL Co.). The 
complementary strand was synthesized according to the 
manual, using as primer 50 ng of synthetic oligonucleotide 
(equivalent to 1011 - 1028 of accession No. U71092) of 
sequence number: 7. prepared based on the report by 

20 Kolakowski Jr. , et al (Kolakowski Jr., et al. (1996) FEBS 
Lett. Vol. 398, pp. 253-258), to give the double stranded 
plasmid. 

Reference Example 1-6 

25 Determination of nucleotide sequence of plasmid containing 
isolated human SLC-1 cDNA 

After the plasmid obtained in Reference Example 1- 
5 was introduced into ELECTROMAX™DH 1 0 B™ Cells by the 
electroporation method, clones with cDNA Inserted 

30 fragments were selected in LB agar culture medium 

containing ampicillin and X-gal. Using a sterilized 
toothpick, only the clones showing white color were 
separated to give transformant E- coli DH10B/hSLC-l . 
Individual clones were cultured overnight in LB culture 

35 medium containing ampicillin, and the plasmid DNA was 
refined using QIA prep8 mini prep (Qiagen) . The reactions 
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to determine nucleotide sequence were conducted using a 
DyeDeoxy Terminator Cycle Sequence Kit ( Parkin Elmer Co.), 
and the nucleotide sequence was decoded using a fluorescent 
light automatic sequencer. 
5 As the results, obtained was the sequence shown in 

Sequence number: 8. The amino acid sequence (Sequence 
number: 9) coded by the nucleotide sequence obtained here, 
differs from the human SLC-1 amino acid sequence predicted 
as the sequence analogized from rat SLC-1 based on human 

10 chromosome DNA sequence (accession number: Z86090) 

containing human SLC-1 sequence, in the report by Lakaye, 
et al. (Lakaye, B., et al. (1998) Biochim. Biophys. Acta. 
Vol. 1401, pp. 216-220). This shows the presence of ATG, 
the initiation codon, on mRNA, in the 69 and 64 amino acids 

15 upstream from the estimated sequence. Escherichia coli 
DH10B/phSLClL8, the transformant produced by the plasmid 
containing DNA coding this sequence was deposited at IFO 
and NIBH. 

20 Reference Example 1-7 

Amplification of human SLC-lcDNA by PCR method using human 
fetal brain originated cDNA 

Amplification by the PCR method was conducted using 
as the template plasmid containing human SLC-1 DNA sequence 

25 cloned by the gene trap method, and using synthetic DNA 
primers of sequence number: 10 and sequence number: 11, and 
synthetic DNA primers of sequence number: 12 and sequence 
number: 13 , respectively. The former amplified DNA and the 
latter amplified DNA were named as "human SLC-1(S) W and 

30 "human SLC-l(L)", respectively. The synthetic DNA primer 
was constructed so that the genes in the domain translated 
to the receptor protein were amplified. At that time, a 
recognition sequence for each restriction enzyme was added 
on the 5' side and 3' side, so that the nucleotide sequence 

35 recognized by restriction enzyme Sal I would be added on 
the 5 f side of the gene, and the nucleotide sequence 
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recognized by restriction enzyme Spe I would be added on 
the 3' side. The composition of the reaction mixture- f or 
human SLC-1 (S) amplification was: 5 pi of plasmid template 
containing human SLC-1 DNA sequence, 0.4 pM of respective 

5 synthetic DNA primers, 0.2 mM of dNTPs and 0.5 pi of Pfu 
DNA polymerase and buffers attached to the enzyme, with 
total quantity for reaction set at 50 pi. A thermal cycler 
(Parkin Elmer Co.) was used for the cycles for 
amplification. After heating at 94° C for 60 seconds, the 

10 cycle consisting of 94° C for 60 seconds, 57° C for 60 

seconds, and 72° C for 150 seconds, was repeated 25 times, 
and finally the temperature of the reactant was maintained 
at 72° C for 10 minutes. The composition of the reaction 
mixture for human SLC-1 ( L) amplification was 5 pi of plasmid 

15 template containing human SLC-1 DNA sequence, 0.4 pM of 
respective synthetic DNA primers , 0 . 2 mM of dNTPs , 0 . 5 pi 
of Pfu DNA polymerase and buffers attached to the enzymes, 
with total quantity for reaction set at 50 pi. A thermal 
cycler (Parkin Elmer Co.) was used for the cycles for 

20 amplification. After heating at 94° C for 60 seconds, the 
cycle consisting of 94° C for 60 seconds, 60° C for 60 
seconds, and 72° C for 3 minutes, was repeated 25 times, and 
finally the temperature of the reactant was maintained at 
72° C for 10 minutes. After 0.8% agarose gel 

25 electrophoresis, confirmation of amplified products was 
conducted by ethidium bromide dying. 

Reference Example 1-8 

Subcloning of PCR product into plasmid vector and 
30 confirmation of amplified cDNA sequence by decoding of 

nucleotide sequence of inserted cDNA section 

The reaction product after PCR in Reference Example 

1-7 was separated using 0.8% low-melting point agarose gel, 

and the band section was cut out using a razor. After that , 
35 fragmentation, phenol extraction, phenol -chloroform 

extraction, and ethanol precipitation were conducted, and 



WO 01/21577 



PCT/JP00/06375 



331 

the DNA was recovered - The recovered DNA was subcloned into 
pCR-Script Amp SK( + ) plasmid vector, as prescribed by the 
PCR- Script™ Amp SKC ) cloning kit (Stratagene Co. ) . After 
this was introduced into Escherichia coli DH5a competent 
5 cells (TOYOBO) and transformed, the clones with cDNA 
inserted fragments were selected in LB agar culture medium 
containing ampiclllin and X-gal. Using a sterilized 
toothpick, only clones showing white color were separated 
to give E. coli DH5a/hSLC-l(S) , which is a transformant of 

10 human SLC-1 (S), and E. coll DH5a/hSLC-l(L) , which is a 
transformant -of human SLC-1 (L). Each clone was cultured 
overnight in LB culture medium containing ampicillin, and 
plasmid DNA was prepared using QIA prep8 mini prep (Qiagen) . 
Some of the prepared DNA was digested with Sal I and Spe 

15 I restriction enzymes, and the size of the receptor cDNA 
fragments inserted was confirmed. The reactions to 
determine nucleotide sequence were conducted using a 
DyeDeoxy Terminator Cycle Sequence Kit (Parkin Elmer Co.) 
and the nucleotide sequence was decoded using a fluorescent 

20 light automatic sequencer. The sequence of the obtained 
clones respectively matched the DNA sequence (sequence 
number: 14) which should be amplified by synthetic DNA 
primers of sequence number: 10 and sequence number: 11 using 
human SLC-1 gene as a template, and the DNA sequence 

25 (sequence number: 15) which should be amplified by 

synthetic DNA primers of sequence number: 12 and sequence 
number: 13 using human SLC-1 gene as a template. 

Reference Example 1-9 
30 Preparation of CHO cells for expression of human SLC-1 (S) , 

and CHO cells for expression of human SLC-1 (L) 

Plasmid was prepared from the E, coli clones 

transformed by the plasmid wherein inserted were human 

SLC-l(S) and human SLC-l(L) whose sequences were confirmed 
35 in Reference Example 1-8, using a Plasmid Midi Kit (Qiagen) , 

and the insert section was cut out using Sal I and Spe I 
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restriction enzymes. After electrophoresis was 
conducted, the insert DNA was cut out from agarose gel using 
a razor. Next, fragmentation, phenol extraction, 
phenol- chloroform extraction, and ethanol precipitation 

5 were conducted, and the insert DNA was recovered. 

This insert DNA was added to pAKKO-lllH vector plasmid 
for animal cell expression, digested with Sal I and Spe I 
(the same vector plasmid as the pAKKOl.HH described in 
Hinuma, S. , et al., Biochim. Biophys. Acta, Vol. 1219, pp. 

10 251-259 (1994)), and ligation was conducted by adding T4 
ligase (TaKaRa Shuzo), to construct pAKKO-hSLC-l(S) and 
pAKKO-hSLC-l(L) plasmids for protein expression. 

After E, coli DHSct (TOYOBO) transformed by pAKKO- 
hSLC-l(S) and pAKKO-hSLC-l(L) was cultured, pAKKO-hSLC- 

15 1(S) and pAKKO-hSLC-l(L) plasmid DNAs were prepared using 
a Plasmid Midi Kit (Qiagen). These were introduced into 
CHO dhfr" cells in accordance with the attached protocol, 
using a CellPhect Transfection Kit (Amersham Pharmacia 
Biotech Co. ) . A coprecipitative suspension of 10 pg of DNA 

20 with calcium phosphate was made, which was added to 10 cm 
Petri dishes seeded 24 hours in advance with 5 x 10 5 or 1 
x 10 6 CHO dhfr" cells. After the above was cultured for 1 
day in MEMa culture medium containing 10% fetal bovine 
serum, subculture was conducted, and then cultivation was 

25 conducted in MEMa culture medium containing no nucleic acid 
but containing 10% dialyzed fetal bovine serum, which is 
a selective culture medium. 56 clones of colonies of 
transformed cells which are human SLC-l(S) gene introduced 
CHO cells, and 61 clones of colonies of transformed cells 

30 which are human SLC-l(L) gene introduced CHO cells, both 
of which proliferated in the selective culture medium, were 
selected. 

Reference Example 1-10 
35 Selection of cell colonies into which genes with large 
quantities of human SLC-l(S) and human SLC-1 (L) mRNA 
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expression have been introduced 

The quantities of expressed mRNA of 56 clones of 
CHO/hSLC-l(S) colonies and 61 clones of CHO/hSLC-l(L) 
colonies, both of which were established in Reference 
5 Example 1-9, were measured in accordance with the attached 
protocol using a Cytostar T Plate (Amersham Pharmacia 
Biotech Co.) as shown below. 

After each well of the Cytostar T Plate was seeded with 
each clone of CHO/hSLC-l(S) colonies and CHO/hSLC-1 (L) 
10 colonies by 2.5 x 10\ and cultured for 24 hours, the cells 
were fixed using 10% formalin. 

After 0.25% Triton X-100 was added to each well to 
increase cell permeability, 35 S- labeled riboprobe of 
sequence number: 16 was added and hybridization was 
15 conducted. 

20 mg/ml of RNaseA was added to each well to digest 
free riboprobe. After the plate was washed well, the 
radioactivity of the hybridized riboprobe was determined. 
Colonies showing high radioactivity expressed large 
20 quantities of mRNA. Of the 7 clones which expressed large 
quantities of mRNA, mainly used was Clone number 57. 

Experimental Example 1 

Determination of antagonist activity using GTPgS binding 

25 assay of test compound 

Membrane fraction was prepared by the following 
method, using the human SLC-1 expressing CHO cell clone 57 
obtained in Reference Example 1-10, and the rat SLC-1 
expressing CHO cell clone 44 obtained in Reference Example 

30 1-4. 

The human and rat SLC-1 expressing CHO cells (1 x 10 8 ) 
were scraped in buffer saline phosphate (pH 7.4) to which 
5 mM EDTA (ethylenediaminetetraacetic acid) had been added, 
and centrlf uged. 10 ml of homogenized buffer ( 10 mM NaHC0 3 , 
35 5 mM EDTA, pH 7.5) was added to the cell pellets, and they 
were homogenized using a Polytron homogenizer. The 



WO 01/21577 



PCT/JP00/06375 



334 

supernatant obtained by centrifugation at 400 x g for 15 
minutes was further centrifuged at 100,000 x g for 1 hour, 
to obtain the membrane fraction precipitate. This 
precipitate was suspended in 2 ml of assay buffer [50 mM 

5 Tris-HCl(pH 7.5), 1 mM EDTA, 0.1% BSA (bovine serum 
albumin), 10 mM MgCl 2 , 100 mM NaCl, 1 pM GDP (guanosine 
5' -diphosphate) , 0.25 mM PMSF (phenylmethylsulf onyl 
fluoride), 1 mg/ml pepstatin, 20 mg/ml leupeptin, 10 mg/ml 
phosphoramidon ] , which was centrifuged at 100,000 x g for 

1 0 1 hour . The membrane fraction recovered as precipitate was 
suspended again in 2 ml of assay buffer, and after the 
suspension was divided, individual portions were preserved 
at -80° C and thawed before every use. 

Determination of antagonist activity of the test 

15 compound was conducted as shown below. After 171 pi of 
SLC-1 expressing CHO cell membrane fractions diluted with 
assay buffer was poured into each well of a 9 6 -well 
polypropylene plate, 2 pi of 3xlO' 10 M MCH diluted with DMSO 
solution, 2 pi of test compound solution diluted to various 

20 concentrations, and 25 pi of [ 35 S] -Guanosine 5'-(Y-thio) 
triphosphate (produced by Daiichi Kagaku Yakuhin) were 
added respectively. (Final concentration of cell 
membrane: 20 pg/ml, final concentration of [ 35 S] -Guanosine 
5'-(Y-thio) triphosphate: 0.33 nM). 

25 After this reaction mixture was allowed to react for 

1 hour under stirring, it was filtered under vacuum using 
a glass filter (GF-C), then the filter was washed 3 times 
with 300 pi of washing solution (50 mM Tris-HCl buffer 
solution pH 7.5). 50 ml of liquid scintillator was added 

30 to the glass filter, and residual radioactivity was 
determined using a liquid scintillation counter. 

The IC S0 value of the compound was calculated from the 
binding inhibition rate (%), based on the definition that 
the binding inhibition rate (%) = (radioactivity when 

35 compound and MCH were added - radioactivity when DMSO 
solution was added) /(radioactivity when MCH was added - 
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radioactivity when DMSO solution was added) x 100. 
The results were shown below. 



Compound Number 


Inhibition Activity 
(IC 50 value: nM) 


Reference Example 25 


90 


Example 1 


40 



5 

Industrial Applicability 

Compounds (I), (I') and salts thereof possess 
excellent MCH receptor antagonistic activities, and are 
useful as an agent for preventing or treating obesity, etc. 

10 
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10 



15 



20 



25 



CLAIMS 

1. A melanin-concentrating hormone antagonist which 
comprises a compound of the formula : 



wherein Ar 1 is a cyclic group which may have substituents ; 

X is a spacer having a main chain of 1 to 6 atoms; 

Y is a bond or a spacer having a main chain of 1 to 6 atoms; 

Ar is a monocyclic aromatic ring which may be condensed with 

a 4 to 8 membered non-aromatic ring, and may have further 

substituents; 

R l and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; R 2 may form a spiro 
ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y, may form a nitrogen-containing hetero 
ring which may have substituents; or a salt thereof. 

2. An antagonist according to claim 1, wherein Y is a 
spacer having a main chain of 1 to 6 atoms; R l and R 2 are 
independently hydrogen atom or a hydrocarbon group which 
may have substituents; R 1 and R 2 , together with the adjacent 
nitrogen atom, may form a nitrogen-containing hetero ring 
which may have substituents; or R 2 may form a spiro ring 
together with Ar. 

3. An antagonist according to claim 2, wherein Ar 1 is an 
aromatic group which may have substituents; and "a 
hydrocarbon group which may have substituents" for R 1 and 
R 2 is "C^ alkyl which may have substituents*. 



Ar — X— Ar— Y— N 




R • ' 



(I) 



4. An antagonist according to claim 1, wherein the cyclic 
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group for Ar 1 is C 6 . 14 monocyclic or condensed polycyclic 
aromatic hydrocarbon group. 

5 . An antagonist according to claim 1 , wherein the cyclic 
5 group for Ar 1 is a group formed by removing an optional one 
hydrogen atom from an aromatic ring assemble in which 2 or 
3 C 6 . 14 monocyclic or condensed polycyclic aromatic 
hydrocarbon groups are directly bonded by single bonds. 

10 6 . An antagonist according to claim 1, wherein the cyclic 
group for Ar 1 is a group formed by removing an optional one 
hydrogen atom from an aromatic ring assemble in which C 6 . 14 
monocyclic or condensed polycyclic aromatic hydrocarbon 
and 5 to XO membered aromatic hetero ring are directly 

15 bonded by a single bond. 

7. An antagonist according to claim 1, wherein Ar 1 
is phenyl, biphenylyl, phenyl -pyr idyl, phenyl -furyl, 
phenyl - is oxazolyl , diphenyl - oxaz olyl , pyridyl - phenyl , 
20 phenyl-pyrimidinyl, benzof uranyl- phenyl, f uryl-phenyl , 
terphenyl, thienyl- phenyl, indolyl, naphthyl- 
oxadiazolyl, benzof uranyl -oxadiazolyl , benzothienyl , 
benzof uranyl, fluorenyl, pyridyl- pyr r olyl or 
thioxanthenyl ; 

25 each of which may have 1 to 3 substituents selected from 
the group consisting of halogen atom; nitro; C 10 
alkylenedioxy; optionally halogenated C x _ 6 alkyl; 
hydroxy-C^ alkyl; optionally halogenated C 3 . 6 cycloalkyl; 
optionally halogenated C x _ 6 alkoxy; optionally halogenated 

30 C x _ 6 alkythio; hydroxy; C 7 _ l9 aralkyloxy which may have 
substituents; C 6 . 14 aryloxy which may have substituents; 
amino; mono-Cj.g alkylamino; di-C^ alkylamino; 5 to 7 
membered saturated cyclic amino which may have substituents 
and may be condensed with a benzene ring; 5 to 7 membered 

35 non- aromatic heterocyclic groups which may have 

substituents; formyl; carboxy; C 6 . 14 aryl-carbonyl which may 
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have substituents; C 6 . 14 aryl- carbamoyl which may have 
substituents; aromatic hetero ring- carbamoyl which may 
have substituents; C 1-6 alkoxy-carbonyl; optionally 
halogenated C 1-6 alkyl -carboxamide; C 6 _ 14 aryl -carboxamide 

5 which may have substituents ; C 7 . 19 aralkyl -carboxamide which 
may have substituents; aromatic hetero ring -carboxamide 
which may have substituents; N-(C 6 _ 14 aryl-carbonyl which 
may have substituents ) -N-Cj_ 6 alkylamino; C 6 _ 14 arylamino- 
carbonylamino which may have substituents; C 6 . 14 

10 arylsulfonylamino which may have substituents; C 6 . 14 
aryl-carbonyloxy which may have substituents; oxo; 
carboxy-C x . 6 alkyl; alkoxy-carbonyl-C^ alkyl; C 7 . 19 
aralkyl which may have substituents; aromatic hetero 
ring-Cj.6 alkoxy; and cyano. 

15 

8. An antagonist according to claim 1, wherein Ar 1 is 
piperidinyl. piperazinyl, pyrrolidinyl , dihydropyridyl or 
tetrahydropyridyl; each of which may have 1 or 2 
substituents selected from the group consisting of oxo, C 6 . l4 

20 aryl which may have substituents, hydroxy, C 7 . 19 
aralkyloxy-carbonyl, and C 7 _ 19 aralkyl. 

9. An antagonist according to claim 1, wherein the 
"spacer having a main chain of 1 to 6 atoms" for X and Y 

25 is a bivalent group consisting of 1 to 3 species selected 
from -0-, -S-, -CO-, -SO-, -S0 2 -, -NR 8 - (R 8 is hydrogen 
atom, optionally halogenated alkyl. optionally 
halogenated alkyl -carbonyl, optionally halogenated C^ 6 
alkylsulfonyl) , and a bivalent C a . 6 non-cyclic hydrocarbon 

30 group which may have substituents. 

10. An antagonist according to claim 1, wherein X is - 
CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8c - 

wherein R 8c is hydrogen atom or C^ 6 alkyl. 

35 

11. An antagonist according to claim 1, wherein Y is an 
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optionally halogenated bivalent C x _ 6 non-cyclic hydrocarbon 
group . 

12. An antagonist according to claim 1, wherein Ar is a 
5 ring of the formula : 

"or h 

wherein is a single bond or double bond, n is an integer 

of 1 to 4. 

10 13. An antagonist according to claim 1, wherein R 1 and R 2 
are hydrogen atom or C x _ 6 alkyl which may have substituents ; 
or R 1 and R 2 , together with the adjacent nitrogen atom, form 
a 3 to 8 membered nitrogen-containing hetero ring. 

15 14. An antagonist according to claim 1, which is an agent 
for preventing or treating diseases caused by a 
melanin-concentrating hormone. 

15. An antagonist according to claim 1, which is an agent 
20 for preventing or treating obesity. 

16. An antagonist according to claim 1, which is an 
anorectic agent . 

25 17. A pharmaceutical, which comprises a melanin- 
concentrating hormone antagonist in combination with at 
least one species selected from the group consisting of an 
agent for treating diabetes, an agent for treating 
hypertension and an agent for treating arteriosclerosis. 

30 

18. A compound of the formula : 
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Ar'-X' Ar'— Y-N<^ 0') 

\ R 2 • 



wherein Ar 1 is a cyclic group which may have substituents ; 
Ar' is a ring of the formula : 




5 wherein is a single bond or double bond, n is an integer 

of 1 to 4, and each ring may have substituents; 

X' is -CONR 80 -, -NR 8c C0-, -CH=CH-CONR 8c - or -S0 2 NR 8c - where 

R 8C is hydrogen atom or alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

10 R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containipg 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 

15 nitrogen- containing hetero ring which may have 
substituents; 

provided that Ar' is a ring of the formula : 

(X?>. 0g> CX?>. 

w or h 

wherein symbols have the same meanings as defined above, 
20 and each ring may have substituents, when X' is_-S0 2 MH-; 
and provided that Ar 1 is not biphenylyl which may be 
substituted, when X' is -CONH- and Ar' is any one of 
benzopyran , dihydrobenzopyran , dihyrobenzoxazine , 
dihydrobenzoxazole or tetrahydrobenzoxazepine; 
25 (excluding N-[2-(N.N-dimethylamino)methyl-6- 

tetralinyl]-4-biphenylylcarboxamide) ; or a salt thereof. 

19. A compound of the formula : 
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(I'-O 



wherein Ar 1 is a cyclic group which may have substituents; 

is a single bond or double bond; 

n is an integer of 1 to 4; 
5 X' is -CONR Bc -, -NR 8c CO- or -CH=CH-CONR 8c - where R 8c is 
hydrogen atom or C lm€ alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents; R 1 and R 2 , together with 

10 the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 
substituents; 

15 a ring of the formula : 




wherein symbols have the same meanings as defined above, 
may have further substituents; 

provided that N- [2 - (N,N-dimethylamino)methyl-6- 
20 tetralinyl] -4-biphenylylcarboxamide is excluded; or a salt 
thereof . 



20. A compound according to claim 19, which is of the 
formula : 




<r-2> 



wherein R 1 and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents; R 1 and R 2 , 
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together with the adjacent nitrogen atom, may form a 
nitrogen-containing hetero ring which may have 
substituents; the other symbols have the same meanings as 
defined in claim 19. 

5 

21. A compound according to claim 20, wherein Ar 1 is an 
aromatic group which may have substituents; and "a 
hydrocarbon group which may have substituents" for R 1 and 
R 2 is m C^ 6 alkyl which may have substituents". 

10 



22. A compound of the formula : 




(l'-3) 



wherein Ar 1 is a cyclic group which may have substituents; 
n is an integer of 1 to 4; 
15 X' is -CONR ec -, -NR 8c C0- or -CH=CH-CONR flc - where R 8c is 
hydrogen atom or C 1-6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents; R 1 and R 2 , together with 

20 the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen- containing hetero ring which may have 
substituents; 

25 a ring of the formula : 




wherein n has the same meaning as defined above, may have 
further substituents; 

provided that N-[2-(N,N-dimethylamino)methyl-6- 
30 tetralinyl] - 4-biphenylylcarboxamide is excluded; or a salt 



WO 01/21577 



PCT/JP00/06375 



343 

thereof . 

23. A compound according to claim 22, which is of the 
formula : 

R 1 * 

Ar 1 -CONH-fr] ^-Y — (l'-4) 

wherein R 1 and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents; R 1 and R 2 , 
together with the adjacent nitrogen atom, may form a 
nitrogen -containing hetero ring which may have 
10 substituents; the other symbols have the same meanings as 
defined in claim 22. 

24. A compound according to claim 23, wherein Ar 1 is an 
aromatic group which may have substituents; and "a 

15 hydrocarbon group which may have substituents" for R 1 and 
R 2 is "Cj.g alkyl which may have substituents". 

25. A compound of the formula : 

A, '" x "03r"Y) °'- 5) 

20 wherein Ar 1 is a cyclic group which may have substituents; 
X' is -CONR 8c -, -NR 8c CO- or -CH=CH-C0NR 8c - where R 8c is 
hydrogen atom or C^ 6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

25 group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen- containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 

30 substituents; 
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a ring of the formula : 




may have further substituents; or a salt thereof. 

5 26. A compound according to claim 25, which is of the 
formula : 




<r-6) 



wherein R 1 and R 2 are independently hydrogen atom or a 
hydrocarbon group which may have substituents;' R 1 and R 2 , 
10 together with the adjacent nitrogen atom, may form a 
nitrogen -containing hetero ring which may have 
substituents; the other symbols have the same meanings as 
defined in claim 25. 

15 27. A compound according to claim 26, wherein Ar 1 is an 
aromatic group which may have substituents; and "a 
hydrocarbon group which may have substituents" for R 1 and 
R 2 is "C^e alkyl which may have substituents*. 

20 28. A compound of the formula : 




(l'-7) 



wherein Ar 1 is a cyclic group which may have substituents ; 
X' is -CONR 8c -, -NR 6c CO-, -CH=CH-C0NR 8c - or -S0 2 NR 8c - where 
R ac is hydrogen atom or C^ 6 alkyl; 
25 Y is a spacer having a main chain of 1 to 6 atoms; 

R l and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containing 
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hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 
substituents; 
5 a ring of the formula : 




may have further substituents; 

provided that Ar 1 is not biphenylyl which may be 
substituted, when X' is -CONH-; or a salt thereof. 

10 

29. A compound of the formula : 




(l'-8) 



wherein Ar 1 is a cyclic group which may have substituents; 

X' is -CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8c - where 
15 R 8c is hydrogen atom or alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents; R 1 and R 2 , together with 

the adjacent nitrogen atom, may form a nitrogen-containing 
20 hetero ring which may have substituents; or R 2 , together 

with the adjacent nitrogen atom and Y, may form -a 

nitrogen -containing hetero ring which may have 

substituents ; 

a ring of the formula : 



25 




may have further substituents; or a salt thereof. 



30. A compound of the formula 




PCT/JPOO/06375 



wherein Ar 1 is a cyclic group which may have substituents; 

X' is -CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -SC^NR 8 *- where 

R 8C is hydrogen atom or Cj. 6 alkyl; 
5 Y is a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 

group which may have substituents; R 1 and R 2 , together with 

the adjacent nitrogen atom, may form a nitrogen- containing 

hetero ring which may have substituents; or R 2 , together 
10 with the adjacent nitrogen atom and Y, may form a 

nitrogen -containing hetero ring which may have 

substituents; 

a ring of the formula : 

00 

15 may have further substituents; or a salt thereof. 
31. A compound of the formula : 

Ar '- x '^X^ Y " N C ) (,, "' o) 

H ' 
wherein Ar 1 is a cyclic group which may have substituents; 
20 X' is -CONR 8c -, -NR 8c CO-, -CH=CH-CONR 8c - or -S0 2 NR 8c - where 
R 8C is hydrogen atom or C U6 alkyl; 

Y is a spacer having a main chain of 1 to 6 atoms; 
R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R l and R 2 , together with 
25 the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; or R 2 , together 
with the adjacent nitrogen atom and Y, may form a 
nitrogen-containing hetero ring which may have 
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substituents; 

a ring of the formula : 

CO 

H 

may have further substituents; 
5 provided that Ar 1 is not biphenylyl which may be 
substituted, when X' is -CONH-; or a salt thereof. 

32. A pharmaceutical composition which comprises a 
compound as defined in any one of claims 18, 19, 22, 25, 

10 26, 28, 29, 30 and 31. 

33. A prodrug of a compound as defined in any one of claims 
18, 19, 22, 25, 26, 28, 29, 30 and 31. 

15 34. A compound according to claim 18, which is 
N- [ 2- (N,N-dlmethylamino) methyl- 6 -tetralinyl ] - ( 4 9 - 
methoxybiphenyl- 4 -yl ) carboxamlde ; 

4 9 -fluoro-N- [ 6- [ (N. N- dime thy lamino) methyl] -7 , 8-dihydro- 
2-naphthalenyl] [1,1' -biphenyl J -4 -carboxamlde ; 
20 4 ' -f luoro-N- [ 6- ( 1 -piper idinylmethyl) -7 , 8-dihydro-2- 
naphthalenyl ] [ 1 , 1 * -biphenyl ] 4 -carboxamlde ; 
4 ' - f luoro-N- [ 6 - [ ( N , N- dime thy lamino ) methyl ] -5,6,7,8- 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4- 
carboxamide ; 

25 ( +) -4 ' -f luoro-N- [ 6- [ (N, N-dimethylamino) methyl] -5 , 6,7,8- 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4- 
carboxamide ; 

( - ) - 4 ' -fluoro-N- [6- [ (N, N-dimethylamino ) methyl ] - 5 , 6 , 7 , 8 - 
tetrahydro-2-naphthalenyl] [1,1' -biphenyl] -4- 
30 carboxamlde; 

4 ' -chloro-N- [ 3- [ (N, N-dimethylamino) methyl] -2H-chromen- 
7 -yl ] [ 1 , 1 ' -biphenyl ] - 4 -carboxamide ; 

4 ' -fluoro-N- [6- ( 1-pyrrolidinylmethyl) -7 , 8-dihydro-2- 
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naphthalenyl] [1,1' -biphenyl] -4-carboxamide; 
N - [ 3- [ ( dimethy lamino ) methyl] - 2 H-chromen-7-yl] -4 ' - 
f luoro [1,1' -biphenyl ] - 4 -carboxamide ; 
4 ' - chlor o - N - [ 6 - [ ( dimethy lamino ) methyl ] - $ -methyl -7,8- 
5 dihydro - 2 - naphthalenyl ] [ 1 . 1 ' - biphenyl ] - 4 - carboxamide ; 
6 - ( 4 -methoxyphenyl ) -N- [ 5 -me thyl- 6 - ( 1 - 
pyrrolidinylmethyl) -7, 8-dihydro-2- 
naphthalenyl ] nicotinamide ; 

4 1 - chloro -N- [ 7- [ ( dime thy lamino ) methyl] -5 , 6 -dihydro- 3- 
10 quinolinyl] [ 1 , 1 ■ -biphenyl] - 4-carboxamide; 

4 - ( 4 - chlor ophenyl ) -N - [ 6- ( 1 -pyrrolidinylmethyl) -7 ,8- 
dihydro- 2 -naphthalenyl ] -3 , 6 -dihydro- 1 ( 2H) - 
pyridinecarboxamide ; 

N - [ 6 - [ ( dime thy lamino ) methyl ] - 7 , 8 - dihydro - 2 - 
1 5 naphthalenyl ] - 4 - ( 4 - f luorophenyl ) - 1 - 
piper idinecarboxamide ; 

4 - ( 4 - methoxyphenyl ) -N- [6- ( 1 -pyrrolidinylmethyl ) - 5 - 

methyl -7,8- dihydro - 2 - naphthalenyl ] - 1 - 

piperidinecarboxamide ; 
20 4 • -f luoro-N- [ 6- [ 2- ( 1-pyrrolidinyl) ethyl] -7 , 8 -dihydro- 2- 

napht haleny 1 ] [ 1 , 1 ' - biphenyl ] - 4 - carboxamide ; 

4 f - chloro -N-[6-[2-(l- pyrro 1 idiny 1 ) ethyl ] - 7 , 8 - dihydro - 2 - 

naphthalenyl ] [ 1 , 1 ' -biphenyl ] - 4 - carboxamide ; 

4 1 - chloro - N- [ 2 - [ ( dimethy lamino ) methyl ] - 3 , 4 - dihydro - 2H - 
25 1,4- benzoxazin - 6 -yl ] [ 1 , 1 1 -biphenyl ] - 4 - carboxamide ; 

4 - ( 4 -methoxyphenyl ) -N- [5 -methyl- 6 - ( 1 - 

pyrrolidinylmethyl) -7 , 8 -dihydro -2 -naphthalenyl] -1- 

piperidinecarboxamide ; 

4 - ( 4 -chlorophenyl ) -N- [ 6 - [ ( 4 -methyl- 1 - 
30 piperaz iny 1 ) methyl ] - 7 , 8 - dihydro - 2 - naphthalenyl ] - 1 - 

piperidinecarboxamide ; 

4 f - chloro - N - [ 2 - [ ( dime thy lamino ) methyl ] - 1H - inden -6- 
yl ] [ 1 , 1 ' -biphenyl ] - 4-carboxamide ; 

4 ' -f luoro-N- [ 2- ( 1 -pyrrolidinylmethyl) -3 , 4 -dihydro- 2H- 
35 1,4 -benzoxazin- 6 -yl ] [ 1 , 1 1 -biphenyl ] - 4 - carboxamide ; 
4 ■ -f luoro-N- [ 5 -methyl- 6- [ ( 4 -methyl- 1- 
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piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenyl] [ 1 , 1 f - 
bipheny 1 ] - 4 - carboxamide ; 
4 1 -chloro-N- [ 5 -methyl - 6 - [ ( 4 -methyl- 1 - 
piperazinyl) methyl] -7 , 8-dihydro-2-naphthalenyl] [1,1'- 
5 biphenyl ] - 4 - carboxamide ; or 

4 - ( 4 - chlorophenyl ) -N- [ 5 -methyl- 6 - [ ( 4 -methyl- 1 - 
piperazinyl ) methyl] -7 , 8- dihydro -2-naphthalenyl] -1- 
plperidinecarboxamide . 

10 35. A method for preventing or treating diseases caused 
by a melanin -concentrating hormone in a mammal in need 
thereof, which comprises administering to said mammal an 
effective amount of a compound of the formula : 



15 wherein Ar 1 is a cyclic group which may have substituents; 
X is a spacer having a main chain of 1 to 6 atoms; 
Y is a bond or a spacer having a main chain of 1 to 6 atoms ; 
Ar is a monocyclic aromatic ring which may be condensed with 
a 4 to 8 membered non-aromatic ring, and may have further 

20 substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen -containing 
hetero ring which may have substituents; R 2 may form a spiro 

25 ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y, may form a nitrogen-containing hetero 
ring which may have substituents; or a salt thereof. 



Ar 



— X— Ar— Y — 




(I) 



30 



36 . A method for preventing or treating obesity in a mammal 
in need thereof, which comprises administering to said 
mammal an effective amount of a compound of the formula : 
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Ar 



— X — Ar — Y — N 




(I) 



wherein Ar 1 is a cyclic group which may have substituents; 
X is a spacer having a main chain of 1 to 6 atoms; 
Y is a bond or a spacer having a main chain of 1 to 6 atoms; 
5 Ar is a monocyclic aromatic ring which may be condensed with 
a 4 to 8 membered non-aromatic ring, and may have further 
substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 
10 the adjacent nitrogen atom, may form a nitrogen- containing 
hetero ring which may have substituents; R 2 may form a spiro 
ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y, may form a nitrogen- containing hetero 
ring which may have substituents; or a salt thereof. 



wherein Ar 1 is a cyclic group which may have substituents; 
X is a spacer having a main chain of 1 to 6 atoms; 
20 Y is a bond or a spacer having a main chain of 1 to 6 atoms; 
Ar is a monocyclic aromatic ring which may be condensed with 
a 4 to 8 membered non-aromatic ring, and may have further 
substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
25 group which may have substituents; R 1 and R 2 , together with 
the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; R 2 may form a spiro 
ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y, may form a nitrogen -containing hetero 
30 ring which may have substituents; or a salt thereof; 



37. Use of a compound of the formula : 



Ar 1 — X— Ar— Y— ) (|) 
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for the manufacture of a pharmaceutical preparation for 
preventing or treating diseases caused by a melanin- 
concentrating hormone. 

5 38. Use of a compound of the formula : 

Ar 1 — X — Ar — Y — N { (|) 

wherein Ar 1 is a cyclic group which may have substituents ; 
X is a spacer having a main chain of 1 to 6 atoms; 
Y is a bond or a spacer having a main chain of 1 to 6 atoms ; 
10 Ar is a monocyclic aromatic ring which may be condensed with 
a 4 to 8 membered non-aromatic ring, and may have further 
substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon 
group which may have substituents; R 1 and R 2 , together with 

15 the adjacent nitrogen atom, may form a nitrogen-containing 
hetero ring which may have substituents; R 2 may form a spiro 
ring together with Ar; or R 2 , together with the adjacent 
nitrogen atom and Y. may form a nitrogen- containing hetero 
ring which may have substituents; or a salt thereof; 

20 for the manufacture of a pharmaceutical preparation for 
preventing or treating obesity. 
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SEQUENCE LISTING 



PCT/JPOO/06375 



<110> Takeda Chemical Industries, Ltd. 

<12'0> Melanin Concentrating Hormone Antagonist 

<130> 2648WO0P 

<150> JP 11-266298 

<151> 1999-09-20 

<150> JP 11-357889 

<151> 1999-12-16 

<150> JP 2000-126272 

<151> 2000-04-20 

<160> 16 

<210> 1 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 1 

GTCGACATGG ATCTGCAAAC CTCGTTGCTG TG 32 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 2 

ACTAGTTCAG GTGCCTTTGC TTTCTGTCCT CT 32 
<210> 3 



WO 01/21577 
<211> 353 

<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Gin Thr Ser 
1 5 
lie Ser Asp Gly Gin Asp 
20 

Thr Gly Ser Val Ser Tyr 
35 

Thr lie Cys Leu Leu Gly 
50 

Val Val Lys Lys Ser Lys 
65 70 
Phe He He Asn Leu Ser 
85 

Pro Phe Met He His Gin 
100 

Glu Thr Met Cys Thr Leu 
115 

Thr Ser Thr Tyr He Leu 
130 

Thr Val His Pro He Ser 
145 150 
Thr Leu Val He Cys Leu 
165 

Pro Val Trp Leu Tyr Ala 
180 

Gly Cys Gly He Arg Leu 
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Leu Leu Ser Thr Gly 
10 

Asn Leu Thr Leu Pro 
25 

He Asn lie He Met 
40 

He Val Gly Asn Ser 
55 

Leu His Trp Cys Ser 
75 

Val Val Asp Leu Leu 
90 

Leu Met Gly Asn Gly 
105 

lie Thr Ala Met Asp 
120 

Thr Ala Met Thr He 
135 

Ser Thr Lys Phe Arg 
155 

Leu Trp Ala Leu Ser 
170 • 

Arg Leu He Pro Phe 

185 . 
Pro Asn Pro Asp Thr 



Pro Asn Ala Ser Asn 
15 

Gly Ser Pro Pro Arg 
30 

Pro Ser Val Phe Gly 
45 

Thr Val He Phe Ala 
60 

Asn Val Pro Asp He 
80 

Phe Leu Leu Gly Met 
95 

Val Trp His Phe Gly 
110 

Ala Asn Ser Gin Phe 
125 

Asp Arg Tyr Leu Ala 
140 

Lys Pro Ser Mel Ala 
160 

Phe He Ser lie Thr 
175 

Pro Gly Gly Ala Val 
190 

Asp Leu Tyr Trp Phe 
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195 200 205 

Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro-Phe Val Val He 

210 215 220 

Thr Ala Ala Tyr Val Lys He Leu Gin Arg Met Thr Ser Ser Val Ala 
225 230 235 240 

Pro Ala Ser Gin Arg Ser He Arg Leu Arg Thr Lys Arg Val Thr Arg 

245 250 255 

Thr Ala lie Ala lie Cys Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 

260 265 270 

Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser Arg Pro Thr Leu Thr 

275 280 285 

Phe Val Tyr Leu Tyr Asn Ala Ala lie Ser Leu Gly Tyr Ala Asn Ser 

290 295 300 

Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys Glu Thr Phe Arg Lys 
305 310 315 320 

Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin Gly Gin Leu Arg Thr 

325 330 335 

Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg Thr Glu Ser Lys Gly 
340 345 350 

Thr 

<210> 4 
<211> 1074 
<212> DNA 
<213> Rat 
<400> 4 

GTCGACATGG ATCTGCAAAC CTCGTTGCTG TCCACTGGCC CCAATGCCAG CAACATCTCC 60 
GATGGCCAGG ATAATCTCAC ATTGCCGGGG TCACCTCCTC GCACAGGGAG TGTCTCCTAC 120 
ATCAACATCA TTATGCCTTC CGTGTTTGGT ACCATCTGTC TCCTGGGCAT CGTGGGAAAC 180 
TCCACGGTCA TCTTTGCTGT GGTGAAGAAG TCCAAGCTAC ACTGGTGCAG CAACGTCCCC 240 
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P.APATPTTPA TPATPAAPPT 


fTPTP.Trr.Tr, 


P.ATPTP.PTPT 

uMl \j 1 \S\j 1 LI 


TPPTPPTPPP 

1 1/1/ 1 UO 1 UU17 


PATPPPTTTP 


OUU 


atpatppapp apptpatppp. 

AlbAI bbAbb avjL 1 b A i ubb 


HAAPPPPPTP 
uAAbbbbbl b 


TPPPAPTTTP 
lbbbAbl lib 


PPPAA APPAT 
bbbAAAbbAl 


PTPPAPPPTP 
blbbAbbbl b 


ODU 


atpapapppa tppappppaa 

a 1 b At AbbbA 1 bbAbb HAM 


PAPTPAPTTP 
Lnb 1 bAb lib 


APTAPPAPPT 
Abl AbbAbbl 


APATPPTPAP 
AbAlbblbAb 


TPPPATPAPP 
IbbbAlbAbb 




attp appppt apttppppap 
Al IbAbbbbl AL1 IbbbbAb 


bblbbAbbbb 


ATPTPPTPPA 
AlblbblbbA 


PP A APTTPPP 
bbAAbl Ibbb 


bAAbbbblbb 


a on 


ATpprr appp tpptp atptp 
A 1 bbtbAbbb 1 bb 1 bA 1 b 1 b 


PPTPPTPTPP 
bblbblblbb 


PPPPTPTPPT 
bbbblblbbl 


TP ATP APT AT 

IbAlbAblAl 


P APPPPTPTP 

bAbbbblblb 


r jn 

540 


TbbCTCTALb tbAbbbltAl 


TPPPTTPPP A 

TbtbTibbbA 


bbbbGTbCTb 


TGGGCTGTGG 


CATCCGCCTG 


O Art 

600 


CCAAACCCGG ACACTGACCT 


CTACTGGTTC 


ACTCTGTACC 


AGTTTTTCCT 


GGCCTTTGCC 


660 


CTTCCGTTTG TGGTCATTAC 


CGCCGCATAC 


GTGAAAATAC 


TACAGCGCAT 


GACGTCTTCG 


720 


GTGGCCCCAG CCTCCCAACG 


CAGCATCCGG 


CTTCGGACAA 


AGAGGGTGAC 


CCGCACGGCC 


780 


ATTGCCATCT GTCTGGTCTT 


CTTTGTGTGC 


TGGGCACCCT 


ACTATGTGCT 


GCAGCTGACC 


840 


CAGCTGTCCA TCAGCCGCCC 


GACCCTCACG 


TTTGTCTACT 


ff« A) m AAA ■ Al Al A\ 

TGTACAACGC 


GGCCATCAGC 


900 


TTGGGCTATG CTAACAGCTG 


CCTGAACCCC 


TTTGTGTACA 


TAGTGCTCTG 


TGAGACCTTT 


960 


CGAAAACGCT TGGTGTTGTC 


AGTGAAGCCT 


GCAGCCCAGG 


GGCAGCTCCG 


CACGGTCAGC 


1020 


AACGCTCAGA CAGCTGATGA 


GGAGAGGACA 


GAAAGCAAAG 


GCACCTGAAC 


TAGT 


1074 


<210> 5 " 












✓ A * * V AAA 

<211> 262 












<212> RNA 












<213> Rat 












<400> 5 












GCGAAuUGGG UACCGGGCCC 


rrrriirr apt 

CCCCUCbAGG 


IirP A PPPTI ATT 

UCGACGGUAU 


/"»/"» A TT A A r* />T IT T 

CGAUAAGCUlf 


niTAIIOPa Afl 

GAUAUCGAAU 


60 


iippiipp hrrr corrcc aiipp 
UtlUbLAblt LbbbbbAULl 


PPPP A PTTAP1I 

bbbbAtUAbU 


ITP APP1TPPPTT 

UbAbbUbtbU 


UUbbUUUbUG 


TTPPTTf'TTr'/MT/^ 

UCCUbUCCUC 


1 n rt 

120 


atip appttptip ttpappptiiipp 
AUbAbbUbUb UbAbbbUUbb 


IIP APPPMPPP 
UbAbbbUbbb 


bAbbUbbbbb 


vrrrcurr ap 
UbbbbUbbAb 


PPinTP APT1P A 

bbUUbAbUbA 


t on 
IoU 


P A APAPP A AP PrilTHlllPP A A 
bAAbAbbAAb bbUUUUbbAA 


APPTIP1TPAPA 
AbbUbUbAbA 


PAPPAPT1A1TP 
bAbbAbUAUb 


1IAPAPA AAPP 
UAbAbAAAbb 


PPIT1TPAPPP A 
bbUUbAbbbA 




GCUGUUAGCA UAGCCCAAGC 


UG 








262 


<210> 6 












<21 1> 18 












<212> DNA 












<213> Artificial Sequence 











<220> 
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<223> 
<400> 6 

CAACAGCTGC CTCAACCC 18 
<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 7 

CCTGGTGATC TGCCTCCT 18 

<210> 8 

<211> 1275 

<212> DNA 

<213> Human 

<400> 8 

TAGGTGATGT CAGTGGGAGC CATGAAGAAG GGAGTGGGGA GGGCAGTTGG GCTTGGAGGC 60 
GGCAGCGGCT GCCAGGCTAC GGAGGAAGAC CCCCTTCCCA ACTGCGGGGC TTGCGCTCCG 120 
GGACAAGGTG GCAGGCGCTG GAGGCTGCCG CAGCCTGCGT GGGTGGAGGG GAGCTCAGCT 180 
CGGTTGTGGG AGCAGGCGAC CGGCACTGGC TGGATGGACC TGGAAGCCTC GCTGCTGCCC 240 
ACTGGTCCCA ACGCCAGCAA CACCTCTGAT GGCCCCGATA ACCTCACTTC GGCAGGATCA 300 
CCTCCTCGCA CGGGGAGCAT CTCCTACATC AACATCATCA TGCCTTCGGT GTTCGGCACC 360 
ATCTGCCTCC TGGGCATCAT CGGGAACTCC ACGGTCATCT TCGCGGTCGT GAAGAAGTCC 420 
AAGCTGCACT GGTGCAACAA CGTCCCCGAC ATCTTCATCA TCAACCTCTC GGTAGTAGAT 480 
CTCCTCTTTC TCCTGGGCAT GCCCTTCATG ATCCACCAGC TCATGGGCAA TGGGGTGTGG 540 
CACTTTGGGG AGACCATGTG CACCCTCATC ACGGCCATGG ATGCCAATAG TCAGTTCACC 600 
AGCACCTACA TCCTGACCGC CATGGCCATT GACCGCTACC TGGCCACTGT CCACCCCATC 660 
TCTTCCACGA AGTTCCGGAA GCCCTCTGTG GCCACCCTGG TGATCTGCCT CCTGTGGGCC 720 
CTCTCCTTCA TCAGCATCAC CCCTGTGTGG CTGTATGCCA GACTCATCCC CTTCCCAGGA 780 
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GGTGCAGTGG GCTGCGGCAT ACGGCTGCCC AACCCAGACA CTGACCTCTA CTGGTTCACC 840 
CTGTACCAGT TTTTCCTGGC CTTTGCCCTG CCTTTTGTGG TCATCACAGC CGCATACGTG 900 
AGGATCCTGC AGCGCATGAC GTCCTCAGTG GCCCCCGCCT CCCAGCGCAG CATCCGGCTG 960 
CGGACAAAGA GGGTGACCCG CACAGCCATC GCCATCTGTC TGGTCTTCTT TGTGTGCTGG 1020 
GCACCCTACT ATGTGCTACA GCTGACCCAG TTGTCCATCA .GCCGCCCGAC CCTCACCTTT 1080 
GTCTACTTAT ACAATGCGGC CATCAGCTTG GGCTATGCCA ACAGCTGCCT CAACCCCTTT 1140 
GTGTACATCG TGCTCTGTGA GACGTTCCGC AAACGCTTGG TCCTGTCGGT GAAGCCTGCA 1200 
GCCCAGGGGC AGCTTCGCGC TGTCAGCAAC GCTCAGACGG CTGACGAGGA GAGGACAGAA 1260 
AGCAAAGGCA CCTGA 1275 
<210> 9 
<211> 422 
<212> PRT 
<213> Human 
<400> 9 

MeT Ser Val Gly Ala MeT Lys Lys Gly Val Gly Arg Ala Val Gly Leu 
I 5 10 15 

Gly Gly Gly Ser Gly Cys Gin Ala Thr Glu Glu Asp Pro Leu Pro Asn 

20 25 30 

Cys Gly Ala Cys Ala Pro Gly Gin Gly Gly Arg Arg Trp Arg Leu Pro 

35 40 45 

Gin Pro Ala Trp Val Glu Gly Ser Ser Ala Arg Leu Trp Glu Gin Ala 

50 55 60 

Thr Gly Thr Gly Trp MeT Asp Leu Glu Ala Ser Leu Leu Pro Thr Gly 
65 70 75 80 

Pro Asn Ala Ser Asn Thr Ser Asp Gly Pro Asp Asn Leu Thr Ser Ala 

85 90 95 

Gly Ser Pro Pro Arg Thr Gly Ser He Ser Tyr He Asn He He MeT 

100 105 110 

Pro Ser Val Phe Gly Thr He Cys Leu Leu Gly He He Gly Asn Ser 
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115 120 125 

Thr Val lie Phe Ala Val Val Lys Lys Ser Lys Leu His Trp Cys Asn 

130 135 140 

Asn Val Pro Asp He Phe He He Asn Leu Ser Val Val Asp Leu Leu . 
145 150 155 160 

Phe Leu Leu Gly MeT Pro Phe MeT He His Gin Leu MeT Gly Asn Gly 

165 170 175 

Val Trp His Phe Gly Glu Thr MeT Cys Thr Leu He Thr Ala MeT Asp 

180 185 190 

Ala Asn Ser Gin Phe Thr Ser Thr Tyr lie Leu Thr Ala MeT Ala He 

195 200 205 

Asp Arg Tyr Leu Ala Thr Val His Pro lie Ser Ser Thr Lys Phe Arg 

210 215 220 

Lys Pro Ser Val Ala Thr Leu Val He Cys Leu Leu Trp Ala Leu Ser 
225 230 235 240 

Phe lie Ser lie Thr Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe 

245 250 255 

Pro Gly Gly Ala Val Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr 

260 265 270 

Asp Leu Tyr Trp Phe Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu 

275 . 280 285 

Pro Phe Val Val lie Thr Ala Ala Tyr Val Arg lie Leu Gin Arg MeT 

290 295 300 

Thr Ser Ser Val Ala Pro Ala Ser Gin Arg Ser lie Arg Leu Arg Thr 
305 310 315 * 320 

Lys Arg Val Thr Arg Thr Ala He Ala He Cys Leu Val Phe Phe Val 

325 330 335 

Cys Trp Ala Pro Tyr Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser 
340 345 350 
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Arg Pro Thr Leu Thr Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu 

355 360 365 

Gly Tyr Ala Asn Ser Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys 

370 375 380 

Glu Thr Phe Arg Lys Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin 
385 390 395 400 

Gly Gin Leu Arg Ala Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg 

405 410 415 

Thr Glu Ser Lys Gly Thr 
420 

<2 1 0> 10 
<211> 31 
<212> DNA 

<213> Art i f icial Sequence 

<220> 

<223> 

<400> 10 

GTCGACATGG ACCTGGAAGC CTCGCTGCTG C 31 
<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 11 

ACTAGTTCAG GTGCCTTTGC TTTCTGTCCT C 31 
<210> 12 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> 

<400> 12 

AGTCGACATG TCAGTGGGAG CCATGAAGAA GGG 33 
<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 13 

AACTAGTTCA GGTGCCTTTG CTTTCTGTCC TCT 33 

<210> 14 

<211> 1074 

<212> DNA 

<213> Human 

<400> 14 

GTCGACATGG ACCTGGAAGC CTCGCTGCTG CCCACTGGTC CCAACGCCAG CAACACCTCT 60 
GATGGCCCCG ATAACCTCAC TTCGGCAGGA TCACCTCCTC GCACGGGGAG CATCTCCTAC 120 
ATCAACATCA TCATGCCTTC GGTGTTCGGC ACCATCTGCC TCCTGGGCAT CATCGGGAAC 180 
TCCACGGTCA TCTTCGCGGT CGTGAAGAAG TCCAAGCTGC ACTGGTGCAA CAACGTCCCC 240 
GACATCTTCA TCATCAACCT CTCGGTAGTA GATCTCCTCT TTCTCCTGGG CATGCCCTTC 300 
ATGATCCACC AGCTCATGGG CAATGGGGTG TGGCACTTTG GGGAGACCAT GTGCACCCTC 360 
ATCACGGCCA TGGATGCCAA TAGTCAGTTC ACCAGCACCT ACATCCTGAC CGCCATGGCC 420 
ATTGACCGCT ACCTGGCCAC TGTCCACCC.C ATCTCTTCCA CGAAGTTCCG GAAGCCCTCT 480 
GTGGCCACCC TGGTGATCTG CCTCCTGTGG GCCCTCTCCT TCATCAGCAT CACCCCTGTG 540 
TGGCTGTATG CCAGACTCAT CCCCTTCCCA GGAGGTGCAG TGGGCTGCGG CATACGCCTG 600 
CCCAACCCAG ACACTGACCT CTACTGGTTC ACCCTGTACC AGTTTTTCCT GGCCTTTGCC 660 
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CTGCCTTTTG TGGTCATCAC AGCCGCATAC GTGAGGATCC TGCAGCGCAT GACGTCCTCA 720 
GTGGCCCCCG CCTCCCAGCG CAGCATCCGG CTGCGGACAA AGAGGGTGAC CCGCACAGCC 780 
ATCGCCATCT GTCTGGTCTT CTTTGTGTGC TGGGCACCCT ACTATGTGCT ACAGCTGACC 840 
CAGTTGTCCA TCAGCCGCCC GACCCTCACC TTTGTCTACT TATACAATGC GGCCATCAGC 900 
TTGGGCTATG CCAACAGCTG CCTCAACCCC TTTGTGTACA TCGTGCTCTG TGAGACGTTC 960 
CGCAAACGCT TGGTCCTGTC GGTGAAGCCT GCAGCCCAGG GGCAGCTTCG CGCTGTCAGC 1020 
AACGCTCAGA CGGCTGACGA GGAGAGGACA GAAAGCAAAG GCACCTGAAC TAGT 1074 
<210> 15 
<211> 1283 
<212> DNA 
<213> Human 
<400> 15 



AGTCGACATG 


TCAGTGGGAG CCATGAAGAA 


GGGAGTGGGG 


AGGGCAGTTG 


GGCTTGGAGG 


60 


CGGCAGCGGC 


TGCCAGGCTA CGGAGGAAGA 


CCCCCTTCCC 


AACTGCGGGG 


CTTGCGCTCC 


120 


GGGACAAGGT 


GGCAGGCGCT GGAGGCTGCC 


GCAGCCTGCG 


TGGGTGGAGG 


GGAGCTCAGC 


180 


TCGGTTGTGG 


GAGCAGGCGA CCGGCACTGG 


CTGGATGGAC 


CTGGAAGCCT 


CGCTGCTGCC 


240 


CACTGGTCCC 


AACGCCAGCA ACACCTCTGA 


TGGCCCCGAT 


AACCTCACTT 


CGGCAGGATC 


300 


ACCTCCTCGC 


ACGGGGAGCA TCTCCTACAT 


CAACATCATC 


ATGCCTTCGG 


TGTTCGGCAC 


360 


CATCTGCCTC 


CTGGGCATCA TCGGGAACTC 


CACGGTCATC 


TTCGCGGTCG 


TGAAGAAGTC 


420 


CAAGCTGCAC 


TGGTGCAACA ACGTCCCCGA 


CATCTTCATC 


ATCAACCTCT 


CGGTAGTAGA 


480 


TCTCCTCTTT 


CTCCTGGGCA TGCCCTTCAT 


GATCCACCAG 


CTCATGGGCA 


ATGGGGTGTG 


540 


GCACTTTGGG 


GAGACCATGT GCACCCTCAT 


CACGGCCATG 


GATGCCAATA 


GTCAGTTCAC 


600 


CAGCACCTAC 


ATCCTGACCG CCATGGCCAT 


TGACCGCTAC 


CTGGCCACTG 


TCCACCCCAT 


660 


CTCTTCCACG 


AAGTTCCGGA AGCCCTCTGT 


GGCCACCCTG 


GTGATCTGCC 


TCCTGTGGGC 


720 


CCTCTCCTTC 


ATCAGCATCA CCCCTGTGTG 


GCTGTATGCC 


AGACTCATCC 


CCTTCCCAGG 


780 


AGGTGCAGTG 


GGCTGCGGCA TACGCCTGCC 


CAACCCAGAC 


ACTGACCTCT 


ACTGGTTCAC 


840 


CCTGTACCAG 


TTTTTCCTGG CCTTTGCCCT 


GCCTTTTGTG 


GTCATCACAG 


CCGCATACGT 


900 


GAGGATCCTG 


CAGCGCATGA CGTCCTCAGT 


GGCCCCCGCC 


TCCCAGCGCA 


GCATCCGGCT 


960 


GCGGACAAAG 


AGGGTGACCC GCACAGCCAT 


CGCCATCTGT 


CTGGTCTTCT 


TTGTGTGCTG 1020 
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GGCACCCTAC TATGTGCTAC AGCTGACCCA GTTGTCCATC AGCCGCCCGA CCCTCACCTT 1080 
TGTCTACTTA TACAATGCGG CCATCAGCTT GGGCTATGCC AACAGCTGCC TCAACCCCTT 1 1 40 
TGTGTACATC GTGCTCTGTG AGACGTTCCG CAAACGCTTG GTCCTGTCGG TGAAGCCTGC 1200 
AGCCCAGGGG CAGCTTCGCG CTGTCAGCAA CGCTCAGACG GCTGACGAGG AGAGGACAGA 1260 
AAGCAAAGGC ACCTGAACTA GTT 1283 
<210> 16 
<211> 420 
<212> RNA 
<213> Human 
<400> 16 

CAAAAGCUGG AGCUCCACCG CGGUGGCGGC CGCUCUAGCC CACUAGUUCA GGUGCCUUUG 60 
CUUUCUGUCC UCUCCUCGUC AGCCGUCUGA GCGUUGCUGA CAGCGCGAAG CUGCCCCUGG 120 
GCUGCAGGCU UCACCGACAG GACCAAGCGU UUGCGGAACG UCUCACAGAG CACGAUGUAC 180 
ACAAAGGGGU UGAGGCAGCU GUUGGCAUAG CCCAAGCUGA UGGCCGCAUU GUAUAAGUAG 240 
ACAAAGGUGA GGGUCGGGCG GCUGAUGGAC AACUGGGUCA GCUGUAGCAC AUAGUAGGGU 300 
GCCCAGCACA CAAAGAAGAC CAGACAGAUG GCGAUGGCUG UGCGGGUCAC CCUCUUUGUC 360 
CGCAGCCGGA UGCUGCGCUG GGAGGCGGGG GCCACUGAGG ACGUCAUGCG CUGCAGGAUC 420 



